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SUMMARY 

FoJJj^wing  Reports  Jbc t  operating  problems  with  some  of  the 
newer  airborne  weapon  system  trainers  (WST).  'fhe  Human  Factors 
Laboratory  of  the  Naval  Training  Equipment  Center  undertook  a 
critical  review  of  the  instructor  operator  stations  of  selected 
trainers.  The  initial  review  was  of  the  EA-6B  WST  (Device  2F119) 
and  was  documented  in  technical  report  NAVTRAEQUIPCEN 
8I-M-1083-1.  The  results  verified  that  significant  problems  did 
exist  and  constrained  training  effectiveness. 

"^This  report  covers  a  review  of  the  WST  for  the  F-14A 
aircraft,  Device  2 F 1 1 2 .  The  device  differs  from  the  2 F 1 1 9  in 
simulation  features,  operating  philosophy  and  relationship  to 
other  training  devices  utilized  in  the  training  program. 

The  WST  located  at  the  Naval  Air  Station,  Miramar  was  used 
for  the  review.  Problems  and  operations  were  discussed  with 
personnel  at  the  Fighter  Airborne  Early  Warning  Wing  Pacific,  the 
Fleet  Readiness  Squadron  (VF-124),  fleet  squadrons,  the  Navy 
Fighter  Weapons  School,  and  the  Fleet  Aviation  Specialized 
Operational  Training  Group  Detachment,  all  located  at  the  Naval 
Air  Station  Miramar.  Training  operations  were  observed, 
documentation  was  reviewed  and  analyses  of  the  instructor 
operating  console  were  conducted.  The  goal  was  to  identify 
console  design  deficiencies  and  feasible  solutions.  In  addition, 
the  identification  of  "design  guides"  which  would  help  preclude 
similar  problems  from  occurring'in  the  future  was  undertaken. 

A  wide  variety  of  problems  ranging  from  basic  human 
engineering  defects  to  utilization  and  related  instructor  manning 
and  training  problems  were  found.  The  employment  of  professional 
Mission  Operators  to  operate  the  trainer,  while  solving  the  basic 
simulator  operating  problems,  has  created  a  new  set  of  problems. 

Among  the  conclusions  reached  was  that  while  the  trainer 
potentially  offers  a  wide  variety  of  training  capabilities, 
console  design  deficiencies  severely  limit  its  use.  These 
problems  include: 

a.  The  instructor  stations  are  too  complex  for  operation  by 
an  instructor  without  extensive  training.  Displays  required  for 
monitoring  and  evaluating  aircrew  performance  are  difficult  to 
access  and  compete  for  display  space  with  data  needed  for  control 
functions.  No  changes  were  made  to  the  controls  and  displays  or 
station  design  when  the  Mission  Operator  concept  was 
implemented.  Thus,  while  the  trainer  can  now  be  brought  "on 
line"  by  the  Mission  Operators,  the  instructors  are  still  unable 
to  effectively  utilize  the  available  displays  and  related 
controls  to  access  student  data  and  monitor  performance. 

b.  The  Operator  Station  is  inadequate  to  support  the 
Mission  Operator  functions.  This  results  in  the  Mission  Operator 
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utilizing  instructor  station  displays  and  controls  which 
interferes  with  instructor  functions. 

c.  The  instructor  console  operability  problems  result  from 
a  general  lack  of  application  of  existing  human  engineering  and 
aviation  design  standards  and  specifications  and  accepted 
aviation  aircrew  station  design  practices.  Serious  layout  and 
arrangement  problems,  confusing  labeling,  inconsistent  color 
coding,  and  poor  control  mechanization  were  among  the 
deficiencies  found. 

d.  The  device  as  designed  and  implemented,  is  primarily 
usable  only  in  the  preprogrammed  mode  since  the  instructor 
"interface"  was  not  designed  to  support  training  operations  or  to 
be  operated  by  a  "novice"  or  relatively  naive  operator.  The 
utilization  is  further  constrained  by  the  fact  that  the  console 
is  simulation  parameter,  not  training  function  oriented. 

The  recommendations  which  followed  included: 

a.  A  detailed  analysis  of  user  requirements  and 
characteristics  should  be  undertaken  prior  to  modifying  the 
instructor  console  and  trainer  interfaces. 

b.  The  operator  station  should  be  redesigned  to  meet 
Mission  Operator  display  and  control  requirements. 

c.  The  instructor  station  displays  and  controls  should  be 
redesigned  so  as  to  be  usable  by  weapon  system  instructors  for 
training  with  minimal  instruction  in  operation  of  the  device. 

d.  Trainer  software  should  be  modified  to  permit  effective 
use  of  trainer  modes  other  than  the  preprogrammed  or  "formulated" 
mode  of  operation. 

e.  Trainer  operating  software  should  be  redesigned  to 
provide  support  to  additional  training  functions  such  as  brief 
and  debrief. 

f.  Communications  simulation  capabilities  should  be 
incorporated  to  reduce  instructor-student  ratios,  especially  for 
the  air  battle  or  war-at-sea  training  events. 

g.  Performance  measurement  and  mission  effectiveness  models 
should  be  designed  and  implemented  to  aid  in  crew  and  unit 
proficiency  and  readiness  assessment. 
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As  has  been  frequently  pointed  out,  a  survey  to  identify 
problems  and  deficiencies  (if  initiated  by  valid  inputs)  will  find 
some  and  in  the  process,  raise  the  issue  of  why  and  how  they 
occu-rred.  The  opportunities  are  manifold  in  the  case  of  a 
complex  piece  of  equipment  such  as  a  weapons  system  trainer  for 
the  F-14  system.  Even  greater  possibilities  can  arise  when 
changes  in  technology,  management  personnel,  performance 
requirements  and  training  strategy  occur  after  the  trainer 
Military  Characteristic  is  drafted.  In  short,  while  some  of  the 
basic  human  engineering  deficiencies  which  were  found  in  the 
review  should  not  have  occurred,  many  of  the  problems  have  arisen 
from  the  changes  which  occur  during  the  evolution  of  the  device 
and  do  not  reflect  on  the  personnel  who  contributed  to  this 
survey. 

While  a  great  many  officers  and  men  contributed  and  helped 
in  coordinating  the  data  collection  and  analyses,  the  efforts  of 
the  following  personnel  should  be  recognized: 

Mr.  James  Bolwerk,  Commander  Naval  Air  Force,  U.  S.  Pacific 
Fleet  staff,  who  sponsored  and  guided  the  survey  at  NAS  Miramar, 
California, 

COMFITAEWWINGPAC 

CDR  C.  E.  Snodgrass 

VF-124  Training  Department 

LCDR  J.  Aldrich 
CDR  N.  Criss 
LCDR  D.  Bouchoux 
LT  P.  Cereghino 

Navy  Fighter  Weapons  School 
LCDR  R.  Alston 

Device  2 F 1 1  2  Mission  Operators 

Mr .  J .  Wise 
Mr .  R .  Gol lhof  er 

The  support  of  the  staff  at  the  FASOTR AGRUPAC  Detachment, 
Miramar,  was  essential  to  the  survey  and  the  data  and  inputs  of 
the  technicians  and  operator  personnel  were  invaluable. 


Overall,  the  interest  and  support  of  all  the  personnel 
involved  with  Device  2 F 1 1 2  were  outstanding  and  their  interest  in 
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FOREWORD  ' 

This  report  documents  the  second  in  a  series  of  human 
engineering  analyses  designed  to  provide  data  for  the  development 
of  guidelines  and  specifications  to  support  training  device 
procurement.  In  it,  the  problems  of  operational  usage  of 
device  2F112  are  described.  As  in  the  previous  report, 
NAVTRAEQUIPCEN  80-M-1083-1,  the  problems  of  designing  equipment 
to  support  multiple-instructor,  multiple-crew  training  systems 
are  highlighted.  Device  2 F 1 1 2  is  of  special  interest  in  this 
regard  as  it  is  the  first  where  the  Navy  has  employed  contract 
personnel  to  serve  as  device  instructor-operators  in  order  to 
obtain  individuals  adequately  trained  in  the  use  of  a  particular 
trainer. 


G.  L.  RICARD 
Scientific  Officer 
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SECTION  I 
INTRODUCTION 


BACKGROUND 

A  review  [1]  of  the  instructor/operator  console  of  the  EA-bB 
Weapon  System  Trainer  (WST)  Device  2 F 1 1 9  was  conducted  in  late 
1981  by  the  Human  Factors  Laboratory  of  the  Naval  Training 
Equipment  Center  (NAVTRAEQUIPCEN)  following  reports  from  the 
users  of  operating  problems.  The  survey  looked  at  both  the 
design  and  use  of  the  device.  A  wide  variety  of  human 
engineering  design  deficiencies  in  addition  to  some  basic 
utilization  problems  were  found.  The  review  concluded  that  a 
rework  of  the  console  and  supporting  software  to  reduce  squadron 
instructor  training  requirements  was  needed,  especially  if  fleet 
squadrons  were  to  effectively  use  the  trainer.  The  addition  of 
specialized  "instructor-operators"  to  support  mission  training 
and  the  continued  use  of  skilled  operators  to  support  the 
instructor  staff  were  recommended.  Changes  to  the  console  in 
terms  of  displays  and  controls  and  the  implementation  of  a 
mission  ope r a t or -s ta t i on  were  also  recommended. 

As  a  result  of  these  findings,  the  NAVTRAEQUIPCEN  initiated 
a  review  of  console  problems  of  another  trainer  with  operating 
problems,  the  F-14A  WST,  Device  2  F 1 1 2 .  While  the  EA-6B  system  is 
a  complex  four-man,  electronic  warfare  system,  the  F-14  is  a 
two-man,  all  weather  air  superiority  fighter.  In  addition  to 
weapon  system  differences,  the  trainers  are  also  significantly 
different  in  simulation  features.  Device  2 F 1 1 2  for  example,  is 
equipped  with  a  high  fidelity  full  visual  system  but  does  not 
have  a  motion  platform.  Acceleration  is  simulated  by  "G  suits" 
and  "G  seats."  Utilization  of  the  devices  also  differs  since  the 
F-14  trainer  assets  include,  in  addition  to  the  WST,  part-task 
trainers  (PTT),  one  for  the  Radar  Intercept  Officer  (RIO)  - 
Device  15C9,  and  one  for  the  Pilot  -  Device  2F95. 

The  objectives  were  similar  to  those  of  the  earlier  review 
of  Device  2 F 1  1 9  in  that  an  analysis  of  the  console  operation  was 
conducted,  deficiencies  identified  and  feasible  solutions  were 
generated.  In  addition,  design  guide  material  was  developed 
which  could  be  applied  to  future  trainer  acquisitions  to  avoid 
similar  problems. 

DEVICE  2 F 1 1 2  OVERVIEW 

GENERAL.  Device  2 F 1 1 2  is  a  fixed  base  full  weapon  system  trainer 


1.  Charles,  John  P.  Device  2 F 1 1 9  (EA-6B  WST)  Instructor  Console 
Review.  Technical  Report  NAVTRAEQUIPCEN  81-M-1083-1,  Naval 
Training  Equipment  Center,  Orlando,  FL.  November,  1982. 
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integrated  with  a  sophisticated  wide-angle  visual  system  (WAVS). 

A  replica  of  the  tandem  F-14A  coc*-nit  is  mounted  inside  a  40  foot 
diameter  spherical  dome  on  which  is  projected  the  visual 
environment  including  targets  and  weapons  effects.  Figure  1 
depicts  the  layout  of  the  trainer.  It  consists  of  five  major 
subsystems: 

a.  Cockpit  Sec t i on -Tr a i nee  Station, 

b.  Instructor  Operator  Station  (IOS), 

c.  Computer  System, 

d.  Wide-Angle  Visual  System  (WAVS), 

e.  Auxiliary  Systems. 

The  cockpit  section  is  a  full-scale  high  fidelity  mockup  of 
the  pilot  and  RIO  cockpits  and  is  equipped  with  "G  suits"  and 
"G -seats"  to  simulate  accelerations.  The  cockpit  canopy  is  clear 
to  permit  viewing  the  projected  visual  scene. 

The  device  control  console  as  designed,  consists  of  three 
stations,  one  for  the  Instructor  Pilot  (IP),  one  for  the 
Instructor  Radar  Intercept  Officer  (IRIO)  and  one  for  a  Simulator 
Operator  (SO)  technician.  The  general  relationship  of  the  three 
stations  can  be  seen  in  Figure  1.  The  stations  will  be  reviewed 
in  greater  detail  in  following  sections. 

The  computer  system  includes  the  hardware  and  software  to 
simulate  the  F-14  weapon  system  and  its  operating  environment. 
This  includes  the  Digital  Radar  Land  Mass  Simulation  system  and 
the  interfaces  to  other  systems. 

The  auxiliary  systems  include  the  usual  support  systems  such 
as  hydraulics,  air  and  electrical  subsystems. 

GENERAL  CAPABILITIES.  In  addition  to  simulation  of  the  F-14 
aircraft  and  weapon  systems,  the  WST  provides  for  simulation  of: 

a.  Land-mass,  environment  and  radio  facilities, 

b.  Buffet,  acceleration  and  aural  effects, 

c.  Up  to  24  air-to-air  targets  of  six  types,  large  or  small 
bomber,  large  or  small  fighter,  and  large  or  small  missile, 

d.  Up  to  10  a i r - t o-s u r f ac e  missiles, 

e.  One  E-2  aircraft, 

f.  Up  to  four  sea  targets. 


One 


4) 


3) 
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h.  Up  to  eight  targets  designated  as  data  link, 

i.  Up  to  five  SAM  (surface-to-air  missile)/GCI  (ground 
controlled  intercept)  sites, 

j.  Up  to  five  AAA  (anti-aircraft  a r t i 1 1 e r y ) / GC I  sites, 

k.  Visual  simulation  of: 

(1)  sky-sea  background  ( day / dusk / n i gh t ) ,  five  mile 
visual  range , 

(2)  carrier  (CV)  approach  and  landing, 

(3)  one  Soviet  cruiser, 

(4)  two  threat  aircraft, 

( 5 )  one  SAM , 

(6)  one  air-to-air  missile/gun  firing, 

l.  Up  to  11  simultaneous  jammers  (of  65  available  in  various 
modes )  , 

m.  Chaff  effects, 

n.  IFF/SIF  (Identification.-  Friend  or  Foe  /  Se  le  c  t  i  ve  Identi¬ 
fication  Feature), 

o.  254  different  mal  f un c t ions /erne r ge nc ie s  , 

p.  A  wide  variety  of  stores  and  load  configurations. 

MODES  OF  OPERATION.  The  trainer  has  two  primary  modes  of 
operation  controllable  from  the  console.  These  are: 

a.  EXERCISE 

b.  REPLAY 

The  two  modes  are  mutually  exclusive,  e.g.,  REPLAY  cannot  be 
utilized  while  the  trainer  is  in  the  EXERCISE  mode. 

The  EXERCISE  Mode  incorporates  two  submodes: 

a.  Train  -  Manual:  Training  event  is  instructor  controlled, 

b.  Train  -  Formulated:  Training  event  is  p re p ro gramme u . 

The  Manual  submode  can  employ  various  options  of  preprogrammed 
(Formulated)  support. 
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The  REPLAY  mode  provides  for  a  dynamic  review  of"  up  lo  the 
last  t)0  minutes  of  simulation.  Replay  time  is  selected  in  terms 
<il  Mission  Elapsed  Time  (MET).  Replay  is  terminated  only  by 
FREE/ I  and  FLYOIT,  FREEZE  and  re  invalidation  or  by  deselecting 
FREEZE  a  I  ter  completion  of  the  replay. 

TRAINER  OPERATING  CONSOLE.  The  three  operator  stations  which 
comprise  the  operating  console  are  illustrated  in  Figure  2.  As 
can  be  seen,  the  SO  station  incorporates  one  cathode  ray  tube 
(CRT)  display,  while  the  flight  instructor  and  tactics  instructor 
stations  each  have  two  CRTs.  The  flight  instructor  station  is 
manned  by  the  IP,  and  the  tactics  station  by  the  IRIO.  In 
addition,  each  of  the  stations  has: 

a.  a  function  keyboard  (FKB)  with  a  numeric  keypad  (NKB), 

b.  a  Commun i ca t i on s /Tr a i ne r  control  panel, 

c.  a  speaker  panel. 

The  FKB  provides  for  selection  of  CRT  displays  and  numeric 
data  entry.  The  Commun i ca t ions /Tr a ine r  control  panel  provides 
for  selection  of  communications  options,  "stopwatch"  start  and 
stop,  CRT  selection,  and  FREEZE  and  replay  control. 

Flight  Instructor  Station.  The  flight  instructor  station  has 
in  addition  to  above  displays  and  controls,  repeater  and 
simulator  controls  including: 

a.  a  joystick  control, 

b.  a  Training  Systems  control  panel, 

c.  a  WAVS  System  panel  and  monitor  display, 

d.  a  WAVS  "repeater"  display, 

e.  instrument  panel  repeater  displays. 

Figure  3  depicts  the  layout  of  the  station. 

The  joystick  control  is  a  three-axis  controller  ( fore-alt  , 
left-right  and  knob  turn)  providing  options  to: 

a.  FLY  -  fly  a  selected  target  or  threat  including  the 
visual  target, 

b.  MOVE  -  move  a  selected  symbol  on  the  WST  CRTs, 

c.  CTR  -  shift  (in  xy)  the  display  grid  on  the  WAVS  ACM 
(Air  Combat  Maneuvering)  display, 

d.  ORT  -  reorient  the  viewing  angle  of  the  grid  on  the  WAVS 
ACM  display. 
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The  Training  Systems  Control  panel  provides  controls  for 
turning  the  visual  system  off  (not  on),  turning  the  laser  on  and 
off,  printing  hard  copy  of  the  WAVS  CRT,  and  for  operating  the 
Fresnel  Lens  Optical  Landing  System  (FLOLS)  "cut"  and  "wave-off" 

1  i gh  t  s  . 

The  WAVS  System  panel  provides  indicators  for  visual  system 
status,  controls  for  day  or  night  scene,  scan  converter  (for 
debrief),  video  recorder  and  carrier  lighting  and  a  display  of 
the  model  mounted  in  the  visual  display  model  projection  box. 

The  WAVS  CRT  display  has  four  options: 

a.  The  visual  system  initialization  data  page  which 
describes  the  initial  conditions  which  can  be  selected  or  edited, 

b.  The  carrier  display  page  which  shows  the  carrier  as  seen 
through  the  heads-up  display  (HUD), 

c.  The  ACM  display  page  which  presents  a  three-dimensional 
graphic  projection  of  the  spatial  relation  of  the  F-14  and  the 
visual  target  with  a  readout  of  basic  parameters  for  each. 

d.  The  pilot  view  display  page  which  provides  a  display  of 
the  pilot's  view  as  seen  through  the  windscreen  of  the  cockpit  of 
either  the  F-14  or  target  aircraft  along  with  basic  flight  data. 

The  instrument  panel  repeater  displays  include: 

a.  the  vertical  display  indicator  (VDI), 

b.  the  horizontal  situation  display  (HSI), 

c.  the  engine  tachometer  (RPM),  turbine  inlet  temperature 
(TIT)  and  fuel  flow  (FF)  indicators, 

d.  the  altitude,  MACH/airspeeed  ,  vertical  speed, 

an gl e-o f -a t tac k ,  accelerometer,  and  bearing-distance-heading 
indicators, 

e.  selected  warning  and  caution  lights, 

f.  the  ACM  panel  displays. 

Tactics  Instructor  Station.  This  station  has  in  addition 
to  the  common  controls  and  displays  discussed  earlier,  simulator 
status  panels,  a  joystick  and  set  of  RIO  system  repeater  panels. 
Figure  4  depicts  the  layout  of  the  station.  The  two  simulator 
status  panels,  which  are  shared  with  the  IP,  include  a  warning 
panel  for  simulator  systems  and  the  lighting  intensity  controls 
for  panels,  indicators  and  room  lighting. 


The  weapon  system  repeater  displays  provide  a  readout  of  the 
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primary  weapons  system  controls  and  displays. 

Simulator  Operator  Station .  Figure  5  depicts  the  arrangement 
oT  the  ST5  station  with  its  CRT  display,  function  keyboard  and 
Communications/Trainer  Control  panel. 

CRT  DISPLAY  OPTIONS.  Any  CRT  can  display  any  available  display 
page  utilizing  the  FKB.  Either  a  map  or  an  index  page  can  be 
selected  and  additional  pages  within  each  function  can  then  be 
selected  by  either  depressing  the  PAGE  ADV  (advance)  or  BACK  SPACE 
on  the  FKB  or  "hooking"  "BACKUP"  or  "ADVANCE"  at  the  top  of  the 
CRT  page  utilizing  the  light  pen.  The  overall  display  size  is  12 
by  16  inches.  Map  displays  contain  a  12  by  12  inch  map  with  a  4 
by  12  inch  data  summary  section  at  the  bottom  of  the  CRT  display. 
Page  advances  or  backups  affect  only  the  data  summary  display  of 
the  map  pages. 

The  data  displays,  which  are  initiated  with  an  index  page, 
occupy  8  by  12  inches  or  half  of  the  CRT  display  area.  Thus  two 
data  pages  can  be  displayed  on  the  same  CRT,  one  on  the  upper 
half  and  one  on  the  lower  half  by  selecting  the  desired  display 
area  on  the  Commun ica t ion /Tr a i ne r  Control  panel. 

Table  1  summarizes  the  map  display  options  and  Table  2 
summarized  the  data  display  options.  Samples  of  the  display 
pages  are  presented  with  the  discussion  of  related  design 
problems  in  the  Results  section. 

In  addition  to  the  primary  'display  area  utilized  for  the 
displays  outlined  in  Table  1  and  2,  two  "strip"  displays  are 
incorporated  in  each  CRT  display,  one  at  each  side  of  the  primary 
display  page.  They  are  used  both  for  information  and  control. 

The  left  hand  strip  presents  time  information  and  a  "CLEAR  PEN" 
control  option  for  light  pen  operation.  The  right  hand  strip 
presents  error  messages  and  data  on  the  number  of  malfunctions 
active,  playback  time  (MET)  selected  and  control  options  for  hard 
copy  (SNAP)  and  for  declassifying  the  copy.  The  strip  displays 
are  always  displayed. 


TABLE  1.  2 F 1 1 2  CRT  MAP  DISPLAY  OPTIONS 


Title 


Number  of  Pages 
Maps  Data  Summa r ies 


Tactical  Situation  Display 


1 


9 


m: 
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Figure  5.  SO  station  layout 
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TABLE  2.  2 F 1  1 2  CRT  DATA  DISPLAY  OPTIONS 


Number  of  Pages 


TITLE 

Index 

Data  Pages 

Total 

Target  Threat 

1 

32 

33 

Carrier 

0 

1 

1 

Data  Link 

1 

18 

19 

Stores 

0 

3 

3 

Facilities 

1 

14 

15 

Malfunctions 

1 

27 

28 

Weapons  Scoring 

1 

22 

23 

Status  Monitor 

1 

21 

22 

Time  Event  Monitor 

0 

1 

1 

Formulate 

1 

5 

6 

Initial  Conditions 

5 

0 

5 

Repeater  Data 

0 

1 

1 

Flyout  Mismatch 

0 

1 

1 

Trainer  Status 

0 

1 

1 

Test 

J_ 

_6* 

_3 

TOTAL 

1.3 

153 

162 

#0n 1 y  two  of  the  six 

test  pages 

are  used  by 

instructors 

In  addition  to  these  WST  CRT  displays,  the  five 
for  the  WAVS  are  also  available. 

display  options 

UTILIZATION  OVERVIEW 

Device  2 F 1 1 2  at  NAS 

Miramar  supports  the  training  programs 

of  the  operational  fleet 

squadrons , 

the  Fleet  Readiness  Squadron 

(VF-I24)  and  the  Navy  Fighter  Weapons  School  (NAVFITWEPSCOL) . 
Fleet  squadrons  have  priority.  The  NAVFITWEPSCOL  use  of  the 
2 F 1 1 2  is  in  support  of  the  operational  fleet  squadrons. 
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SECTION  II 
METHOD 

GENERAL 

The  same  approach  utilized  in  the  earlier  study  of  Device 
2F119  was  employed.  This  included  a  review  of  trainer 
documentation,  syllabi  and  related  guides  and  schedules, 
observation  of  training  operations,  interviews  of  instructors, 
managers,  operators  and  Fleet  Project  Team  (FPT)  members,  and 
analysis  of  training  requirements  and  device  implementation. 

SURVEY 

The  Naval  Air  Station  Miramar  was  utilized  in  the  review  of 
Device  2 F 1 12.  Personnel  from  Fighter  Airborne  Early  Warning  Wing 
Pacific  ( COMFITA EWWINGPAC ) ,  Fighter  Squadrons  124  and  114,  the 
Navy  Fighter  Weapons  School  and  the  Fleet  Aviation  Specialized 
Operational  Training  Group  Pacific  ( FASOTRAGRUPAC )  Detachment 
Miramar  were  interviewed.  Training  operations  utilizing  Device 
2 F 1 1 2  were  observed  and  data  was  collected  on  procedures  used  and 
problems  encountered. 

ANALYSES 

Following  data  co 1 lec t ion  ,  anal yses  were  completed  to 
identify  and  structure: 

a.  functions  of  the  instr uctor ( s )  and  operator(s)  implicit 
in  the  design  of  the  trainer, 

b.  functions  of  the  i ns t r uc t o r ( s  )  and  operator(s)  in 
ongoing  training, 

c.  operating  problems, 

d.  design  deficiencies, 

e.  implementation  problems. 

Functions  flow  diagrams  and  time  line  charts  were  developed 
where  required  to  expose  problems  or  verify  data  collected.  The 
function  flow  diagrams  utilized  in  the  earlier  study  were  again 
used  to  structure  the  overall  analyses.  The  function  flow 
approach  relates  the  training  tasks  involved  from  reviewing  the 
training  objectives  to  debriefing  of  student  and  staff. 

The  results  of  the  analyses  were  then  categorized  under  two 
types,  namely  : 

a.  Device  2 F 1  12  design  deficiency, 
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b.  Device  2 F 1 1 2  utilization  problem. 

Feasible  solutions  were  then  developed.  In  addition,  the 
design  problems  were  subsequently  reviewed  for  general 
application  to  other  trainers  and  trainer  procurement  procedures. 
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SECTION  III 
RESULTS 


GENERAL 


The  results  of  the  study  of  the  design  and  operation  of 
Device  2 F 1 1 2  will  be  presented  under  the  following  major  topics: 


a.  current  operation  of  the  console, 

b.  basic  design  deficiencies, 

c.  functional  deficiencies. 


The  manning  of  the  console  for  the  different  types  of 
syllabus  events  and  by  the  different  users  will  be  reviewed  under  < 

the  area  of  current  operations  of  the  console.  In  addition,  the  | 

actual  operation  will  be  contrasted  with  the  operation  implicit  I 

in  the  design  and  as  outlined  in  the  specification.  j 

Human  engineering  problems  and  deficiencies,  both  static  and 
dynamic,  will  be  presented  under  the  topic  of  basic  design 
deficiencies.  The  static  problems  include  both  display  and 
control  design  and  the  layout  or  arrangements  of  the  displays  and 
controls  on  the  console.  The  dynamic  problems  reflect  the  use 
and  operation  of  the  displays  and  controls  including  interactions 
between  the  displays,  controls,  instructor,  operators  and 
training  functions. 

The  functional  deficiencies  consider  the  problems  involved 
in  utilizing  the  trainer  in  meeting  training  requirements.  The 
generic  set  of  training  functions  outlined  in  an  earlier  study 
will  be  utilized  (see  Appendix  B). 

CURRENT  CONSOLE  OPERATION 

During  the  implementation  and  early  utilization  of  Device 
2 F 1 12,  the  Navy  came  to  realize  that  squadron  instructor 
personnel  would  be  unable  to  effectively  operate  the  trainer 
without  extensive  training  and  dedicated  assignment.  This 
requirement  could  not  be  met  by  fleet  squadrons.  Furthermore,  it 
could  probably  not  be  met  by  the  Fleet  Readiness  Squadron  (FRS) 
without  increasing  its  instructor  assets.  An  analysis  of  the 
problem  resulted  in  the  creation  of  two  special  billets  called 
WST  Mission  Operators  (MO).  The  job  description  included  three 
tasks  : 

a.  Task  1.  Operate  the  2F112/WAVS  simulator  in  support  of 
the  Fleet  Readiness  Squadron,  the  Navy  Fighter  Weapons  School, 
and  Fleet  Squadron  training. 


b.  Task  2.  Formulate  missions  and  modify  existing 
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formulated  missions  as  required  to  provide  adequate  scenarios  tor 
training. 

c.  Task  3.  Conduct  training  and  briefings  to  increase 
instructor  knowledge  of  device  operation  and  its  capabilities  and 
1  imitations. 

The  billets  were  filled  and  current  utilization  of  the 
device  is  supported  by  the  MOs. 

The  implementation  of  the  MO  billets  has  changed  the  role  of 
the  technician  Simulator  Operator  (SO).  Since  full-time 
professional  mission  operators  are  available  to  support  the 
instructors,  the  SO  is  no  longer  required  at  the  console,  nor  is 
there  a  station  or  position  for  the  SO  to  occupy.  Thus,  the  SO 
tasks  have  been  modified  to  an  "on-call"  status  to  support 
maintenance  requirements  including  troubleshooting  and 
r e - i n i t ia 1 i z i n g  of  the  simulation  systems  as  required. 

The  operation  of  the  consoles  by  the  different  users  will  be 
reviewed  within  this  manning  framework.  The  utilization  of  the 
different  modes  of  trainer  operation  will  also  be  reviewed. 

ELEET  SQUADRON  OPERATION.  Table  3  summarizes  the  fleet 
squadron  syllabus  for  utilization  of  the  2 F 1 1 2 .  With  the 
exception  of  the  annual  Naval  Air  Training  and  Operating 
Procedures  Standardization  (NATOPS)  and  instrument  checks,  the 
training  events  are  mission  oriented. 

TABLE  3.  F-14  FLEET  SQUADRON  2F112  SYLLABUS  SUMMARY 


Event  Title  Number  of  Hours 


ACM  l 

1.0 

Airborne  Intercept  I 

1.0 

Airborne  Intercept  II 

1.0 

Airborne  Intercept  III 

1 .0 

Airborne  Intercept  IV 

1.0 

Airborne  Firing  Exercise 

I 

1.0 

Airborne  Firing  Exercise 

II 

1.0 

Airborne  Firing  Exercise 

III 

1.0 

EW/Missile  Defense 

1.0 

MAS/EW  I 

1.0 

MAS/EW  II 

1  .0 

Annual  NATOPS  Check 

2.0 

Annual  Instrument  Check 

2.0 

Although  the  syllabus  is  just  being  implemented,  the  planned 
console  manning  will  consist  of  the  MOs  and  as  needed,  an  IP  or 
[RIO  (except  for  NATOPS  and  instrument  checks  which  will  be 
conducted  and  monitored  by  specially  designated  check  pilots  and 
RIOs).  The  i ns t r uc t o r ( s  )  utilize  the  repeater  displays  and 
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Hener j 1  ly  one  of  the  flight  or  tactics  station  CRTs.  The  MO 
utilizes  the  SO  CRT  and  one  of  the  flight  CRTS  and  tactics  CRTs 
as  required.  Figure  6  depicts  this  arrangement.  As  can  be  seen, 
the  squadron  instructors  have  excellent  access  to  the  repeater 
displays  and  to  one  of  the  flight  station  CRTs.  The  problems 
which  are  caused  by  the  sharing  of  the  flight  station  CRTs,  the 
operating  of  the  WAVS  displays  and  the  instructor's  operation  of 
the  displays  will  be  discussed  under  design  deficiencies.  For 
routine  training  events,  no  squadron  training  officers  are 
required  since  the  events  are  generally  pre-programmed  and  no 
critique  is  involved. 


Figure  6.  Typical  squadron  manning  arrangement. 

The  Operational  Flight  Trainer  (OFT),  Device  2F95,  can  be 
utilized  for  the  NATOPS  and  instrument  check  if  Device  2 F 1 1 2  is 
not  available. 

FIGHTER  WEAPONS  SCHOOL  OPERATION.  The  N A VFITWEPSCOL  utilizes 
the  2 F 1 1 2  in  the  implementation  of  the  Fleet  Airborne  Superiority 
Training  (FAST)  Program  and  the  syllabus  is  summarized  in  Table  4. 
The  console  manning,  except  for  the  battle  problem  (event  FAST 
200),  is  the  same  as  utilized  by  the  fleet  squadrons.  The 
instructor  utilizes  a  CRT  for  monitoring  performance, 
especially  weapons  effects,  and  for  control  of  the  problem  or 
scenario  evolution.  The  syllabus  requires  a  full  mission 
capable  trainer. 


TABLE  4.  NAVFITWEPSCOL  FAST  2 F 1  1 2  SYLLABUS  SUMMARY 


Designation 


Title 


Hours/aircrew 


FAST  100  Clear  Air  Vector  Logic  1.0 
FAST  101  ECCM  Tactics  1.0 
FAST  110  ECCM/Vector  Logic  I  1.0 
FAST  111  ECCM/Vector  Logic  II  1.0 
FAST  200  Vector  Logic  Battle  Problem  1.0 


The  battle  problem  event  poses  several  problems  since  three 
instructors  are  required  to  support  the  event.  Although  the 
event  is  extensively  preprogrammed,  two  instructors  are  required 
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to  support  the  scenario  evolution,  primarily  in  communications 
simulation.  The  third  instructor  is  the  problem  controller  or 
"Kami-  director."  No  console  position  is  available  for  him  since 
i  In-  M()(  s )  and  other  instructors  utilize  the  three  console 
si  at  ions.  One  of  the  instructors  utilizes  the  flight  instructor 
station  with  its  microphone  and  Tactical  Situation  Display  (TSD) 
as  well  as  the  counter  area  for  note-taking.  The  second 
instructor,  who  also  assists  in  the  communication  simulation 
problem,  utilizes  the  tactics  station,  primarily  because  it 
provides  a  counter  for  use  in  recording  the  aircrew's 
communications  (for  integration  in  subsequent  training  events). 
The  problem  or  scenario  controller  is  forced  to  sit  behind  the 
other  two  instructors  and  utilize  the  displays  as  best  he  can  to 
direct  the  scenario.  This  arrangement  is  depicted  in  Figure  7. 
The  mission  controller  typically  uses  a  clipboard  for  recording 
aircrew  performance  and  debriefing  notes  as  well  as  to  hold  his 
notes  on  scenario  control. 


Figure  7.  Typical  battle  problem  console  manning  arrangement 

The  battle  training  events  are  run  sequentially  (aircrews 
man  the  2 F 1 1 2  in  sequence)  but  are  built  about  a  single  threat 
problem,  i.e.,  each  aircrew  is  involved  in  the  same  air  battle. 
Therefore  the  initial  conditions  for  each  aircrew  event  must  be 
updated  based  on  the  previous  training  event  results  in  terms  of 
aircraft  losses,  raid  penetration,  and  related  parameters.  In 
addition  the  background  communications  simulation  must  be  updated 
to  reflect  past  battle  events.  The  update  task  after  three  or 
tour  training  "flights"  becomes  almost  unmanageable  and  problems 
do  arise.  For  example,  an  aircraft  shot  down  by  an  earlier 
flight,  but  late  in  the  mission,  may  be  attacked  by  a  subsequent 
flight  earlier  in  terms  of  battle  time  with  obviously  confusing 
results.  In  addition,  because  of  the  workload  involved,  relief 
instructors  and  MO(s)  are  generally  involved,  adding  the  problem 
of  briefing  them  on  the  problem  status. 

FLEET  READINESS  SQUADRON  OPERATION.  The  FRS  utilizes  the  2 F 1  1 2 
to  implement  the  syllabus  outlined  in  Table  5.  Since  the  fleet 
squadrons  have. priority  on  the  2 F 1 1 2 ,  the  events  may  be  given  on 
the  other  trainers,  i.e.,  the  OFT  Device  2F95  or  the  mission 
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trainer  (MT)  Device  15C9.  In  addition  the  FRS  can  utilize  the 
2 F 1 12  for  training  events  normally  given  on  the  2F95  such  as 
carrier  approachs  and  instrument  Landings  as  well  as  a  general 
backup  for  the  MT  and  OFT. 

TABLE  5.  FLEET  READINESS  SQUADRON  2 F 1 1 2  SYLLABUS  SUMMARY 


Designation 

Title 

Hours 

AEBT  010 

EECM  Screened  Target  I 

1.0 

AEBT  020 

EECM  Screened  Target  II 

1.0 

AEBT  110 

Advanced  Tactics  Battle  Problem 

2.5 

AEBT  110 

1  vs  1  VIDS  Introduction 

1 .0 

ASBT  070 

High  Alpha  Maneuvering 

1.0 

A ABT  020 

1  vs  2  VID 

1.0 

A ABT  025 

1  vs  2  VID  Jinkers 

1.0 

A ABT  030 

2  vs  2  VID 

1.0 

A ABT  035 

2  vs  2  VID  Jinkers 

1.0 

A ABT  100 

EW/Missile  Defense 

1 .0 

CQPF  050 

Carrier  Controlled  Approaches 

1 .0 

With  the  following  exceptions,  the  console  is  manned  by  one 
or  two  MOs  and  a  squadron  instructor  (IP  or  IRIO)  as  shown  in 
Figure  6.  The  high  alpha  maneuvering  event  (ASBT  070)  and  the 
carrier  controlled  approach  event  (CQPF  050)  are  normally 
conducted  by  an  IP  and  an  MO.  The  MO  utilizes  the  SO  CRT  and  one 
of  the  flight  CRTs.  Operating  problems  will  be  discussed  under 
design  deficiencies.  The  battle  problem  event  (AEBT  110)  is 
conducted  utilizing  four  instructors,  two  IPs  and  two  IRIOs,  and 
one  or  two  MOs  in  a  similar  arrangement  to  that  utilized  bv  the 
NAVFITWEPSCOL . 

MODE  UTILIZATION 

THE  2 F 1 1 2  has  two  basic  modes  of  operation  which  are 
mutually  exclusive,  the  Exercise  Mode  and  the  Replay  Mode.  The 
Replay  Mode  which  provides  dynamic  replay  for  up  to  the  last  60 
minutes  of  training,  is  seldom  used  either  during  training  or  for 
debriefing.  It  is  not  used  during  training  primarily  because  ot 
the  reluctance  of  instructors  to  stop  a  mission  type  of  event. 

It  is  not  used  for  debriefing  primarily  because  simulator  time  is 
utilized  and  thus  the  trainer  is  not  available  for  training. 

The  Exercise  Mode  includes  two  training  submodes  and  a 
non-training  submode  (Formulate)  to  review  preprogrammed  or 
"formulated"  training  events.  The  training  submodes  range  from 
manually  controlled  to  fully  programmed  mission  events. 

The  manually  controlled  training  event  is  seldom  used 
because  of  operating  limitations  and  problems  which  will  be 
discussed  under  design  deficiencies. 
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The  majority  of  the  training  events  are  extensively 
preprogrammed.  Partially  programmed  missions  have  proven 
difficult  to  control  since  modifications  to  the  simulation 
parameters  may,  and  probably  will,  impact  the  programmed  portion 
ot  the  mission  at  some  point  in  the  scenario  with  undesirable 
results.  Thus,  most  aircrew  mission  training  events  are  executed 
as  programmed  or  formulated  with  very  few  changes  being  made 
prior  to  or  during  the  execution  of  the  training  event. 

Air  Combat  Maneuvering  (ACM)  training  utilizing  the  WAVS 
generally  involves  an  IP  monitoring  the  flight  repeater  displays, 
the  WAVS  display  and  one  of  the  flight  CRTs.  WAVS  utilization  is 
not  formulated  and  thus  requires  greater  participation  of  the  MO 
as  well  as  IP  experience  in  WAVS/2F112  operations  to  exploit  the 
systems  training  capability.  For  example,  selection  and  control 
of  the  visual  target  in  terms  of  performance  (size,  speed, 
location  and  weapons)  and  tactics,  requires  knowledge  of  the 
WAVS/2F112  target  simulation  options.  Utilization  of  the  CRT  to 
monitor  the  attack  requires  knowledge  of  WAVS  display  operation. 
Since  mechanization  problems  effectively  preclude  manually  flying 
the  target  aircraft,  program  control  is  utilized.  The  instructor 
must  be  aware  of  the  techniques  for  altering  target  behavior  to 
preclude  the  aircrew  "learning"  the  target.  Close  cooperation 
between  the  IP  and  the  MO  is  therefore  essential  for  effective 
ACM  training.  The  many  display  and  control  problems  which  affect 
this  submode  of  operation  are  discussed  under  design 
deficiencies. 

SUMMARY.  Although  the  2 F 1 1 2  can-operate  in  a  variety 
of  modes  from  manual  to  fully  programmed  exercises  with  various 
replay  options,  design  console  limitations  have  resulted  in  the 
device  being  utilized  almost  exclusively  in  the  programmed  mode 
with  the  exception  of  ACM  training  events.  Replay  is  essentially 
unusable  because  training  time  is  consumed.  The  WAVS  replay 
using  a  video  recorder  (which  was  provided  with  the  trainer) 
does  not  meet  the  simulation  replay  requirements  since  it 
provides  essentially  no  aircraft  or  weapons  system  data.  The  ACM 
training  utilizing  the  WAVS  is  basically  a  manual  mode  requiring 
an  IP  both  knowledgeable  and  experienced  in  device  operation  and 
utilization  in  training  as  well  as  close  cooperation  between  the 
IP  and  MO. 

BASIC  CONSOLE  DESIGN  DEFICIENCIES 

The  instructor  console  design  was  analyzed  in  terms  of 
console  station  arrangements,  control  and  display  design  and 
mechanization,  and  console  operation.  The  station  arrangement 
analysis  reflected  the  manning  approach  actually  being  utilized 
with  reference  to  both  the  arrangement  outlined  in  the 
specification  and  to  that  designed.  The  control  and  display 
analysis  considered  the  characteristics  of  the  controls  and 
displays  in  terms  of  basic  human  engineering  design  criteria. 

The  analysis  of  the  operation  of  the  console  considered  the  use 
of  the  displays  and  control  in  terms  of  a  generic  human 
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operator.  the  problems  and  deficiencies  identified  will  be 
numbered  sequentially  for  each  problem  area  for  further  reference 
in  the  discussion  and  recommendations  sections.  The  problems 
will  be  identified  as  layout  problems  (LP-"n"),  control/disp lav 
problems  (CDP-"n")  and  operating  problems  (OP-"n").  Illustrations 
of  typical  controls  and  displays  not  included  in  this  section  are 
contained  in  Appendix  A. 

LAYOUT  PROBLEMS.  The  analysis  of  the  manning  of  the  console 
to  accomplish  the  training  implemented  by  the  different  users 
exposed  several  console  layout  problems.  The  2 F 1 1 2  was 
originally  designed  for  operation  by  an  IP  at  the  flight  station, 
an  IRIO  at  the  tactics  station  and  a  SO  at  the  operator  station 
as  depicted  in  Figure  2.  The  implementation  of  the  professional 
mission  operator  billet,  while  solving  some  of  the  operating 
problems,  has  created  a  new  set  of  console  arrangement  or  layout 
problems  in  addition  to  those  which  existed  in  the  original 
design . 

LP-1.  MO  Station  Problem.  The  MO  requires  two  CRTs  to 
effectively  operate  the  trainer.  The  existing  SO  station  which 
the  MO  now  occupies  has  only  one  CRT  (see  Figure  5).  The  MO  is 
therefore  required  to  utilize  one  of  the  flight  station  CRTs. 

This  necessitates  the  use  of  two  different  light  pens  and  FKBs 
since  the  SO  station  light  pen  and  FKB  do  not  function  on  the 
flight  station  CRTs.  In  addition,  several  WAVS  and  2 F 1  1 2  control 
panels  are  at  the  flight  station.  The  end  result  is  a  cumbersome 
and  error  producing  operation  for  the  MO  as  well  as  interfering 
with  the  IP  operation  of  the  Flight  Station. 

LP-2.  Battle  Event  Control  Station  Problem.  The  "battle 
problem"  or  game  controller  instructor  has  no  console  position  at 
which  to  implement  his  task,  that  of  directing  the  scenario 
involved.  He  is  forced  to  operate  from  a  seat  behind  the 
instructors  and  MOs  at  the  console  stations  (see  Figure  7).  From 
this  position,  he  cannot  read  the  displays,  much  less  select  or 
control  the  displays.  In  addition,  the  lighting  is  generally 
inadequate  to  read  the  clipboard  he  is  forced  to  use. 

LP-3.  Tactics  Station  Problem.  The  tactics  CRTs  are  not  used 
as  designed.  At  most,  one  CRT  is  used  by  IRIO  to  monitor  data 
since  he  has  extensive  weapon  system  repeater  panels.  The  second 
CRT  is  often  used  by  the  MOs  to  supplement  their  single  display 
although  it  is  too  distant  from  their  normal  seated  position  (at 
the  SO  station)  to  be  used  effectively.  It  is  also  difficult  for 
the  MO  to  support  the  IRIO  in  trainer  operation  because  of  this 
separation. 

CONTROL/DISPLAY  PROBLEMS.  As  reviewed  in  the  Introduction 
Section,  the  2 F 1  1 2  console  consists  of  three  stations  which  have 
both  common  displays  and  controls  as  well  as  unique  ones. 

Common  display  and  control  problems  will  be  reviewed  first.  CRT 
display  page  problems  will  be  reviewed  separately. 


N  A  VTR  A  EQU I  PCEN  8] -M- 11  21-1 


('DP—  L .  Similarity  of  Indicators  and  Switches.  Most  indicators 
and  switches  used  on  the  console  are  identical  in  shape  (square), 
s i /c ,  color  (white)  and  are  intermixed  on  the  panels.  WhiLe  the 
collocation  is  often  required  for  effective  operation,  the 
similarity  leads  to  confusion  as  to  the  function  of  the  unit, 
especially  for  the  instructors  who  do  not  operate  the  device  on  a 
daily  basis.  Examples:  "CRASH",  "OVERRIDE",  "HI  PRI  HARD  COPY", 
visual  system  power  indicators  and  switches. 

CDP-2.  Non-functional  Arrangement  of  Indicators  and 
Controls.  Many  indicators  and  controls  are  not  grouped  or 
arranged  on  the  panel  by  function  or  sequence  of  operation  which 
can  lead  to  errors  as  well  as  slow  operation.  Examples:  "CUT" 
and  "WAVE  OFF"  are  located  on  the  WAVS  Control  panel  while  other 
carrier  lighting  controls  are  on  the  WAVS  System  panel;  the 
PRIORITY  PRINT  switch  is  on  the  Trainer  System  panel  and  the 
other  hard  copy  switch  is  on  the  CRT  strip  display  requiring 
light  pen  operation;  the  video  recorder  scan  converter  switch  is 
on  the  WAVS  System  panel  but  the  run  and  pause  switches  are  on 
the  WAVS  Control  panel;  "RUN/STOP"  and  "RESET"  controls  are  with 
the  trainer  freeze  and  replay  controls  but  control  the  stop 
watch,  not  the  trainer. 

CDP-3.  Inconsistent  and  Unclear  Panel  Labeling.  Most  switch 
functions  are  not  system  referenced  or  labeled.  Examples:  Most 
communications  indicator  and  CRT  selection  control  panels  are 
unlabeled.  Stop  watch  controls  and  trainer  controls  are 
intermixed  and  unlabeled  as  such. 

CDP-4.  Non-standard  and  Inconsistent  Indicator  Color  Coding. 
Examples:  Laser  "on"  is  orange,  communications  "on"  are  green, 
visual  "on"  is  white,  video  recoid  "on"  is  blue. 

CDP-5.  Duplicated  Indicators  and  Switches.  Examples:  visual 
system  status  lights  on  the  WAVS  Control  panel  and  on  the  Trainer 
Systems  panel;  visual  system  power  lights  on  the  WAVS  Control  and 
the  Trainer  System  panel.  (Note:  in  addition,  one  is  labeled 
"VISUAL  ON,"  the  other  "VISUAL  SYSTEM  OFF.") 

CDP-6.  Non - f unc t  i  ona 1  Switches.  Examples:  CRT  selection 
switches  on  the  SO  Trainer  Control  panel;  display  switches  on  the 
1KB. 


CDP-7.  Small  CRT  Character  Size.  The  alpha-numeric 
characters  are  essentially  unreadable  if  the  instructor  is  seated 
so  that  he  can  view  the  repeater  displays  as  well  as  the  CRTs. 
Thus  sharing  the  displays  without  moving  is  impossible.  (The 
character  size  is  the  minimum  allowed  by  the  specification.) 

Specific  control  and  display  panels  will  be  reviewed  next. 

CDP-8.  Communications  Panel.  Communications  monitoring  and 
control  options  are  excessive  and  confusing.  As  a  result  the 
features  are  not  utilized  and  the  communications  system  is  left 
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in  the  "override"  condition.  Thus,  when  the  instructor's 
microphone  button  is  depressed,  all  stations  receive  the 
transmission.  This  includes  both  cockpits  and  all  console 
speaker  positions.  No  attempts  are  made  to  use  the 
inter-instructor  communication  options.  Headsets  are  not  used 
and  therefore  the  headset  volume  and  selection  controls  are  not 
utilized.  Close  monitoring  and  simulation  of  aircrew 
communications  are  not  considered  necessary  at  the  advanced 
mission  training  level  for  which  Device  2 F 1 1 2  is  used.  The  panel 
is  depicted  in  Figure  8. 

CDP-9.  Trainer  Control  Panel.  The  Trainer  Control  panel 
contains  unrelated  switches  and  none  are  functionally  labeled 
(see  Figure  8).  Included  are  the  stop  watch  controls  "RUN/STOP" 
and  "RESET",  the  trainer  controls  "FREEZE"  and  "PLAYBACK  INIT" 
and  the  CRT  selection  controls  "L",  "R",  "UPPER"  and  "LOWER." 

CDP-10.  Trainer  Systems  Panel.  The  visual  systems  status 
lights  and  controls  are  redundant  (they  are  duplicated  on  the 
WAVS  panels)  and  are  not  used.  The  crash  override  switch  is 
routinely  set  to  preclude  the  lengthy  crash  recovery  operation 
required.  The  crash  indicator  light  is  white  in  color,  implying 
that  the  lighted  state  is  the  normal  condition.  The  panel  is 
depicted  in  Figure  9. 

CDP-ll.  WAVS  Control  Panel.  Only  some  of  the  WAVS  controls 
are  located  on  this  panel.  The  remainder  are  on  the  WAVS  Systems 
panel.  The  separation  is  not  logical.  In  addition,  a  variety  of 
other  switches  such  as  video  record  and  carrier  light  controls 
are  included. 

CDP-12.  Alphanumeric  Keyboard  (ANKB).  The  ANKB  is  a  standard 
computer  keyboard  of  little  meaning  to  the  instructors.  It  is 
used  primarily  by  the  technicians  and  programmers.  Yet  it 
occupies  prime  console  space. 

C DP-13.  Functional  Keyboard  (FKB).  The  FKB  (Figure  10)  is 
common  to  all  console  stations.  Many  of  the  functions  are 
utilized  only  by  the  MO.  Unused  blank  keys  are  scattered 
throughout  the  panel  rather  than  systematically  grouped  at  the 
panel  bottom  or  edge.  Labeling  is  confusing,  e.g.,  "BACK  SPACE" 
is  used  for  back  paging.  The  close  proximity  of  "INSERT"  to 
"PACE  ADVANCE"  is  error  producing  since  accidental  actuation  of 
the  insert  button  will  input  data  into  the  system.  The 
instructors  do  not  effectively  use  the  panel  because  of  its  poor 
design  . 

CDP-14.  WAVS  System  Panel.  The  WAVS  System  panel  (Figure  11) 
includes  a  closed  circuit  television  monitor  display  of  the 
threat  model  installed  in  the  model  box.  The  display  is  not 
utilized  since  it  provides  no  useful  data  to  the  instructor.  The 
model  installed  need  not  agree  with  the  threat  selected.  As 
discussed  under  general  control  and  display  problems,  the 
indicators  and  switches  are  identical  in  shape  and  color  and 


Lgure  10.  Functional  keyboard 
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Figure  11.  WAVS  system  panel 
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functionally  poorly  labeled.  Most  are  ot  use  only  to  the 
technicians.  The  carrier  lighting  controls,  while  well  labeled 
in  terms  of  identification,  are  not  labeled  in  terms  useful  to 
the  IP  or  Landing  Signal  Officer  (LSO)  Instructor.  For  example, 
intensity  controls  labeled  from  "0"  to  "MAX"  have  little 
operational  meaning.  The  panel  is  not  physically  integrated  with 
the  WAVS  CRT  or  the  WAVS  Control  panel. 

CDP-15.  Flight  Station  Joystick  Control.  The  IP's  joystick 
control  (Figure  12)  has  four  modes  of  operation.  Three  are  used 
to  control  the  ACM  display.  The  fourth  mode  provides  the  option 
to  manually  fly  the  target  aircraft.  It  is  not  used  because  of 
the  poor  control  dynamics,  throttle  interactions  and  the 
inadequate  flight  information  provided.  In  addition,  the 
location  of  the  control  to  the  right  of  the  display  involved 
would  require  the  IP  to  look  over  his  shoulder  to  observe  the 
aii- craft  being  flown. 

CDP-16.  Tactics  Station  Joystick  Control.  The  IRIO's 
joystick,  which  is  similar  to  that  at  the  flight  station,  is  not 
utilized.  Again,  poor  control-display  dynamics  preclude  its 
use  . 


CDP-17.  Rear  Cockpit  Repeater  Displays.  The  rear  cockpit 
repeater  displays  (Figure  13)  are  not  identical  to  those  in  the 
aircraft  nor  are  all  of  the  required  displays  provided  at  the 
station.  As  a  result,  the  IRIO  who  also  instructs  in-flight  and 
on  the  mission  trainer  has  difficulty  in  monitoring  and 
evaluating  student  RIO  performance.  For  example,  the  2 F 1  1 2  RADAR 
I R / T V  panel  displays  uniquely  only  eight  of  the  16  controls  or 
indicators  on  the  actual  panel.  The  JAM/JETT  and  clear  and 
clutter  gain  controls  are  not  repeated.  The  Tactical  Information 
Display  (TID)  controls  and  indicators  have  been  assembled  into  a 
unique  panel  called  the  "Navigation  Control  and  Data  Readout 
Panel"  and  is  located  to  the  side  of  the  TID.  Thus  the  IRIO  has 
trouble  locating  the  information  needed,  is  required  to  read  the 
display  (it  is  not  in  cockpit  format),  and  is  not  provided  all  of 
the  information  needed.  The  simulation  of  the  Detailed  Data 
Display  (DDD)  has  proven  to  be  of  too  low  fidelity  to  be  useful. 
The  Lack  of  an  instructor  controlled  "pointer"  symbol  on  the  TID 
handicaps  the  instructor  in  critiquing  student  operations.  In 
summary,  although  repeater  information  is  needed  to  monitor 
aircrew  performance,  the  2 F 1 1 2  tactics  repeater  displays  provide 
insufficient  data  and  are  difficult  to  interpret  by  IRIOs  who 
train  on  other  devices  and  in  the  aircraft  as  well. 

CDP-18.  Front  Cockpit  Repeater  Displays.  The  pilot  repeater 
displays  are  also  incomplete  and  do  not  provide  the  IP  the 
information  needed  to  monitor  and  evaluate  Replacement  Pilot  (RP; 
performance.  For  example,  oil  and  hydraulic  system  pressures  are 
required  for  monitoring  malfunction  procedures.  Most  of  the 
console  control  panels  are  not  displayed.  While  some  of  the  da-u 
are  available  on  CRT  pages,  e.g.,  Status  Monitor  pages,  the 
complexity  of  CRT  operation  and  the  resultant  requirement  to 
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search  for  data  across  several  types  of  displays  and  display  areas 
presents  a  difficult  if  not  impossible  task  cf  the  IP.  Figure  14 
depicts  the  pilot  station  repeater  displays. 


CDI'-l'J.  Trainer  Warning  DispLay.  The  trainer  warning  system 
contains  a  mix  of  trainer  system  malfunction  indications 
including  emergencies  (e.g.,  overheats,  filter  blocks)  and  alerts 
(e.g.,  interlocks  open,  breathing  air  shortage).  Many  are 
redundent  (e.g.,  buffet  interlock)  and' some  are  no  longer 
relevant  (e.g.,  breathing  air  shortage).  Figure  15  depicts  the 
panel  . 

CRT  Display  Problems.  The  display  formats  and  their  usage 
present  a  wide  variety  of  problems.  Therefore,  each  major 
display  option  will  be  reviewed  separately. 

CDP-20.  TEST  Displays.  Although  the  test  displays  are 
intended  for  maintenance  and  daily  readiness  checks,  page  two  of 
the  flight  parameter  set  must  be  routinely  used  to  verify  and  set 
initial  conditions  (IC).  Some  IC  options  can  only  be  set  from 
this  page.  Data  relevant  only  to  maintenance  functions  are  also 
on  the  page.  Figure  16  is  a  sample  of  this  page.  The  parameters 
which  are  monitored  and  edited  for  IC  settings  are  checked. 
However,  as  will  be  discussed  under  the  "FLYOUT  MISMATCH"  page, 
the  configuration  indicated  may  not  agree  with  the  cockpit 
selections  since  the  trainer  is  normally  in  "FREEZE"  when  the 
test  page  is  displayed.  Control  actuations  in  the  cockpit  have 
no  effect  on  the  computer  program  under  this  condition.  The 
problem  will  be  discussed  further  under  operating  problems. 


CDP-21  TRAINER  STATUS  Display.  The  status  display  was 
designed  to  permit  entry  of  the  aircrew  names  and  weights  and  to 
edit  the  "g"  simulation  (suit  pressure  program).  In  addition, 
readout  of  simulation  system  status  (on-off)  and  interlock 
closures  are  provided.  Figure  17  is  a  sample  of  the  display 
page.  Names  and  weights  and  "g"  suit  pressure  data  are  not 
normally  entered  since  the  data  is  of  no  use  to  the  instructors 
nor  is  the  pressure  data'  needed.  However,  since  data  must  be 

entered  on  this  page  to  initiate  training,  fictitious  names  and 

weights  such  as  shown  in  Figure  17  are  left  in  the  system.  A 
modification  to  incorporate  a  fixed  "g"  suit  pressure  schedule  is 
planned.  G-system  status  information  is  duplicated  on  the 
Training  Systems  panel.  In  short,  only  the  interlock  status  data 
are  utilized  from  this  page.  These  data  cr~  1 d  be  better 
displayed  with  indicator  lights. 

CDP-22.  FORMULATE  Display.  The  Formulate  display  includes  an 
index  page  and  a  set  of  pages  of  verbal  descriptions  of  the 

missions.  Figure  18  is  a  sample  of  the  index  and  mission 

description  pages.  The  index  page  lists  the  available  formulated 
(programmed)  missions  or  problems  and  provides  for  selecting  the 
description  display  page,  for  initializing  the  problem  (EXECUTE) 
and  for  terminating  the  formulated  mission.  The  latter  step  is 
required  at  the  end  of  the  training  session  to  return  the  program 


Figure  14.  Flight  instructor  repeater  displays 
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Figure  18.  Sample  formulated  index  and 

problem  description  page 
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to  the  disc.  A  problem  number  must  be  "hooked"  before  the 
control  options  are  available.  If  "display"  is  selected,  the 
problem  description  page  is  overlayed  on  the  index  page  unless  a 
ditterent  CRT  selection  has  been  made  at  the  Trainer  Control 
panel.  Once  overlayed,  the  only  means  of  recalling  the  index 
page  is  to  return  to  the  FKB  and  reselect  the  Forumlate  function 
which  will  then  display  the  index  page  on  the  CRT  selected. 

Once  "EXECUTE"  has  been  selected,  the  problem  initialization 
starts  and  the  "Flyout  Mismatch"  page  is  automatically  displayed 
i f  an  IC  is  part  of  the  formulated  mission.  If  not,  an  IC  must 
be  selected  from  the  available  IC  set  ("Initial  Conditions" 
display  page)  or  manually  created.  Neither  is  used  because  of 
the  possibility  of  interferring  with  the  programmed  mission  and 
the  effort  required  to  create  an  IC  manually.  This  problem  is 
reviewed  with  the  "Initial  Condition"  display.  The  automatic 
appearance  of  the  Flyout  Mismatch  page  can  cause  loss  of  a 
desired  display  if  the  CRT  selection  has  not  been  appropriately 
set.  The  programmed  ICs  are  normally  not  included  in  the  problem 
description  because  of  space  limitations.  Therefore,  the 
programmed  ICs  can  only  be  reviewed  (and  edited)  after  EXECUTE 
has  been  hooked  and  the  trainer  initialized  (the  FREEZE  light  on 
steady).  The  complex  problem  of  reviewing  the  IC  will  be 
discussed  further  with  the  Initial  Conditions  display.  The 
mission  description  is  too  brief  to  be  of  use  to  the  instructor. 

In  summary,  the  following  problems  with  the  Formulate 
display  exist: 

a.  The  problem  scenario  cannot  be  reviewed  without 
replacing  the  index  page  with  the  description  page  unless  another 
CRT  selection  is  made.  The  index  page  which  is  required  to 
initialize  the  mission  can  only  be  redisplayed  if  it  was 
overlayed  by  the  description  page,  by  returning  to  the  FKB. 

b.  The  IC  associated  with  the  problem  cannot  be  reviewed 
unless  the  problem  is  loaded  and  initialized  (executed)  and  the 
complex  process  of  accessing  an  IC  undertaken. 

c.  Alternative  IC  options  other  than  that  formulated,  are 
not  used  because  of  the  potential  for  conflicts  during  the 
subsequent  evolution  of  the  programmed  mission. 

d.  The  description  pages  are  too  brief  a  summary  to  be 
useful  to  the  instructors. 

CDP-23.  INITIAL  CONDITIONS  Display.  Up  to  50  ICs  can  be 
stored.  Ten  index  numbers  and  titles  are  displayed  on  each 
page.  Figure  19  is  a  sample  page.  Names  must  be  attached  to  the 
IC  when  created  or  the  IC  cannot  be  recalled.  The  ICs  themselves 
cannot  be  reviewed  prior  to  initialization  and  then  only  by 
accessing  a  variety  of  summary  pages  on  other  display  functions. 
No  clues  are  provided  as  to  the  extent  of  the  IC  or  to  the 
parameters  which  have  been  defined  by  the  IC. 
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Once  initialized,  the  Flyout  Mismatch  page  automatically 
appears.  Because  of  the  magnitude  of  parameters  which  can  be 
involved,  only  the  "cold  start"  IC  or  a  few  ICs  familiar  to  the 
MO  are  utilized.  Again,  the  most  common  mode  utilized  is  the 
formulated  mission  with  a  preprogrammed  IC  which  simplifies  the 
initializing  operation  and  avoids  "crashing"  the  system. 

In  summary,  the  IC  display  is  of  little  use  except  to  the 
MO,  and  then  only  if  he  remembers  or  has  notes  on  IC  content 
since  no  meaningful  summary  of  the  IC  is  available  on  the  CRTs. 
Review  and  editing  of  the  IC  set  requires  accessing  the  nine 
tactical  summary  pages,  the  four  flight  summary  pages,  the 
Parameter  Set  Flight  2  page,  and  other  target,  facility  and 
related  pages  as  required.  Most  ICs  are  created  by  editing  the 
environment  and  aircraft  configuration  parameters,  than  manually 
flying  the  trainer  to  the  desired  point  in  space,  stabilizing  all 
flight  parameters,  freezing  the  trainer  and  then  storing  the 
frozen  set  of  conditions.  Thus,  all  simulation  parameters  are 
either  directly  or  indirectly  stored.  Review  of  the  IC, 
therefore,  requires  accessing  literally  all  display  pages 
defining  parameters.  Editing  can  be  hazardous  since  a  change  in 
one  parameter  may  be  incompatable  with  others  in  the  IC.  There  is 
no  easy  way  of  establishing  incompatability  short  of  trial  and 
error  . 

CDP-24.  TARGET  THREAT  Display.  The  Target  Threat  display 
includes  an  index  and  status  plan  for  the  various  targets 
available  (24  airborne  targets, 'the  carrier,  five  seaborne 
targets,  five  SAM/GCI  sites,  five  AAA/GCI  sites,  a  test  aircraft, 
the  airborne  controller,  and  the  special  pages  for  customizing 
radars  and  assigning  IFF  transponders)  and  31  pages  of  detailed 
data  on  these  targets.  Figure  20  depicts  the  index  and  summary 
page.  The  comlexity  and  time  required  to  edit  the  data  pages 
literally  precludes  their  use  during  a  training  event.  For 
example,  while  air  targets  can  be  activated  or  deactivated  on  the 
index  page,  any  air  target  designated  as  a  SAM  (which  can  only  be 
accomplished  on  the  index  page  and  only  for  air  targets  four  to 
24)  can  only  be  activated  on  Tactical  Summary  Page  one.  The  same 
is  true  for  SAM/GCI/AAA  sites.  While  the  logic  is  rational,  the 
target  selection  and  control  options  are  confusing  to  anyone  not 
intimately  familiar  with  the  mechanization. 

A  more  serious  problem  exists  with  the  details  of  the 
targets.  Figure  21  illustrates  the  data  page  for  an  air  target 
and  Figure  22  for  a  sea  target.  The  air  target  position  on  the 
TSD  is  difficult  to  establish  from  the  information  on  the  data 
page  since  only  latitude  and  longitude  or  range  and  bearing  from 
the  F-14  are  provided.  The  display  provides  no  index  or  guide 
marks.  Thus,  trying  to  locate  a  target  on  the  TSD  from  target 
threat  data  is  difficult,  if  not  impossible,  especially  in  a 
multiple  threat  scenario. 

Most  of  the  target  data  can  be  edited.  However,  since  most 
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training  events  are  formulated,  the  capablity  is  rarely  used 
since  target  parameter  changes  could  significantly  affect  the 
evolution  of  the  programmed  mission. 

Some  target  data  of  concern  to  the  tactical  situation  such 
as  target  threat  classification,  radar  detectability  and  launch 
mode,  are  available  only  in  the  data  pages  .  As  will  be  discussed 
under  the  TSD  display  mode,  unless  the  instructor  or  operator  can 
identify  the  target  number,  there  is  no  means  of  verifying  what 
systems  are  active  on  the  target  since  the  target  threat  data 
page  can  only  be  addressed  by  target  number. 

Finally,  a  review  of  the  target  data  does  not  identify  what 
weapon  system  is  being  simulated.  Thus,  unless  the  instructor  is 
thoroughly  familiar  with  the  threat  characteristics  and  how  they 
relate  to  the  descriptions  on  the  target  threat  pages,  he  has  no 
way  of  relating  the  2 F 1 1 2  threat  to  any  current  threat  system. 

Sample  data  pages  for  5AM/AAA/GCI  are  shown  in  Figures  23 
and  24.  Again,  the  problems  of  correlating  the  threat  data  with  a 
TSD  displayed  target  and  of  identifying  the  simulated  threat 
systems  exist.  Thus,  unless  the  instructor  is  intimately 
familiar  with  the  relation  of  operational  threats  to  2 F 1 1 2 
simulated  threats  and  the  location  of  these  threats  in  terms  of 
air  and  surface  targets,  he  will  be  unable  to  meaningfully 
evaluate  their  contributions  to  the  training  problem. 

The  carrier  page  is  accessible  through  the  target  threat 
index  or  directly  from  the  FKB  as  "CARRIER."  Access  to  the  data 
on  the  data  page  is  critical  for  carrier  launch  and  recovery  as 
can  be  seen  in  the  sample  data  page  (Figure  25). 

Again,  certain  critical  information  is  displayed  only  on  the 
data  page.  For  example,  if  "BOLTER"  is  activated,  all  carrier 
passes  will  be  bolters.  Unless  the  instructor  recalls  that  this 
condition  is  set  or  checks  the  data  page,  he  has  no  other  system 
indication  that  this  will  occur.  The  same  holds  true  for 
"WAVE-OFF"  and  catapult  pressure  setting. 

In  summary,  the  target  threat  pages  can  be  characterized  as: 

a.  difficult  to  relate  to  relevant  threat  systems, 

b.  difficult,  if  not  impossible,  to  relate  to  targets  on 
the  TSD, 

c.  difficult  to  integrate  with  other  control  operations  and 
pages  such  as  tactical  and  flight  summary  pages. 

d.  difficult  to  use  to  generate  or  create  and  control 
meaningful  threats. 

In  short,  the  target  pages  are  rarely  used  by  instructors 
who  are  not  2 F 1 1 2  sophisticated.  Since  most  of  the  training 
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events  are  formulated,  the  MOs  utilize  the  pages  only  for  target 
activity  data  and  seldom  edit  the  data  to  avoid  any  conficts  in 
the  evolution  of  the  programmed  event. 

CDP-25.  FACILITIES  Display.  The  facilities  data  pages 
include  an  index  page  and  14  data  pages  listing  individual  radio 
navigation  facilities.  Figure  26  illustrates  these  data  pages. 
The  displays  are  not  used  during  training  by  either  instructors 
or  MOs.  They  are  required  only  to  update  facilities  data  when 
necessary.  This  could  be  easily  accomplished  off-line. 

CDP-26.  DATA  LINK  Display.  The  data  link  display  pages 
consist  of  an  index  and  18  data  pages,  eight  for  targets  and  10 
for  control.  The  simulation  of  the  data  link  is  not  current  in 
terms  of  equipment  installed  in  the  aircraft.  The  differences 
preclude  effective  training  and  therefore  is  not  used.  However, 
even  if  the  simulation  were  current,  it  is  doubtful  if  the 
capability  could  be  effectively  used  because  of  the  complexity  of 
the  operations  required.  Figures  27  and  28  are  samples  of  the 
display  pages  involved  and  illustrate  the  problems.  Furthermore, 
the  data  entered  must  be  correlated  with  the  target  threat  data 
pages,  the  TSD  and  the  tactical  summary  pages.  No  data  link 
missions  have  been  formulated  nor  has  the  practical  feasibility 
of  doing  so  effectively  been  demonstrated. 

CDP-27.  STORES  Display.  The  stores  data  pages  include  both  a 
"customizing"  stores  data  page  and  a  standard  stores  page  for 
initializing  F-14  basic  stores  configurations  of  missiles  or 
bombs.  Since  bombs  are  not  used,  the  two  pages  of  related 
configurations  are  not  used.  The  missile  stores  pages  are  used 
primarily  by  the  MOs  in  establishing  an  IC  since  most  of  the 
missions  are  formulated.  Instructors  utilize  the  repeater 
displays  for  stores  configuration  information.  Figure  29  is  a 
sample  of  the  missile  customizing  and  standard  configuration 
option  pages. 

CDP-28.  TACTICAL  SITUATION  Display.  The  TSD  pages  consist  of 
a  map  display  and  nine  tactical  summary  ( "TAC  SUM")  pages  which 
occupy  the  bottom  four  inches  of  the  map  display.  The  map 
display  is  a  plan  view  of  the  tactical  world  with  four  scale 
options.  Figure  30  is  a  sample  TSD  and  summary  page.  The  TSD 
map  presents  several  problems  for  the  MO  and  the  instructors. 

a.  No  target  track  is  available.  Thus,  unless  the  target 
is  monitored  continuously  or  the  target  isolated  and  hooked  or 
identified  and  called  up  on  the  threat  pages,  the  course  of  the 
target  cannot  be  established.  Even  if  the  numerical  data  can  be 
recovered  from  the  threat  pages,  the  course  relative  to  other 
targets  is  difficult  to  estimate. 

b.  Estimating  or  establishing  the  range  between  targets  is 
difficult  and  requires  either  estimating  it  directly  from  the 
display,  which  is  not  easy  unless  done  routinely,  or  recovering 
the  latitude  and  longitude  of  the  target(s)  and  manually 
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computing  the  range,  a  time  consuming  task. 

c.  The  type  of  target  threat  is  not  indicated  and  can  only 
be  derived  from  data  on  the  target  threat  pages  i f  the 
characteristics  of  the  threat  and  the  simulation  parameters  are 
known  or  can  be  correlated.  The  information  is  needed  by  the 
Instructor  to  evauate  aircrew  performance. 

d.  The  state  of  target  activity  is  confusing  since,  for 
example,  a  target  can  be  "active"  but  have  an  "inactive"  radar. 

e.  The  countermeasures  displays  which  consists  of  "TAC  SUM" 
displays  two  through  eight  (see  Appendix  A)  are  difficult  to 
operate.  As  a  result,  unless  the  jammers  are  preprogrammed,  the 
capability  is  not  utilized.  Manual  operation  requires  skipping 
back  and  forth  across  the  TAC  SUM  pages  to  control  the  jammers. 

In  addition,  detailed  knowledge  of  the  simulation  of  the  jammers 
and  the  target  threat  character istics  relative  to  electronic 
countermeasures  (ECM)  capability  is  required. 

f.  Manual  recentering  of  the  TSD  is  rarely  used  since  it 
requires  estimating  the  latitude  and  longitude  of  the  new  center, 
entering  these  data  and  then  activating  "recenter."  Estimating 
the  desired  new  center  is  difficult  if  not  done  routinely. 

g.  Data  page  TAC  SUM  nine  provides  for  assigning  a  target 
to  the  instructor  for  manual  control  using  a  joystick.  The 
information  and  control  available  are  inadequate  for  the  task. 
Furthermore,  the  option  is  not  used  in  formulated  missions  since 
the  manually  controlled  target  would  probably  be  incompatible 
with  the  programmed  scenario. 

In  summary,  the  TSD  mode  includes  a  complex  set  of  displays 
which  are  unusable  by  the  instructor  (except  for  monitoring  the 
displays  provided)  and  confusing  for  the  MOs  in  terms  of  target 
and  countermeasures  control  and  display  centering.  Lack  of  data 
on  target  track  and  ranges  complicates  the  task. 

CDP-29  MAP  Display.  The  map  display  includes  a  cross-country 
map,  a  grid  map,  a  polar  grid  map,  a  polar  carrier  map,  an 
approach  map  and  a  GCA/CCA  (Ground  Controlled  App r oac h /Ca r r  i e r 
Controlled  Approach)  controller  display.  In  addition,  the 

bottom  four  inches  of  the  display  are  utilized  for  data  or  flight 
summary  displays.  Four  options  are  available.  Figure  31  shows  a 
cross-country  map  with  the  FLIGHT  SUM  one  data  page.  Similar 
problems  in  using  these  displays  as  were  found  with  the  TSD 
exist  . 

a.  Manual  centering  requires  estimation  of  the  latitude  and 
longitude  of  the  new  center  desired  and  inputting  of  these  data. 
The  task  is  difficult  and  time  consuming.  Therefore  the 
automatic  recentering  feature  is  routinely  used. 


b.  Range  data  must  be  estimated  from  the  display  unless 
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navigation  system  readouts  are  accessed. 

c.  The  grid  and  polar  maps  are  not  utilized. 

d.  The  approach  map  data  are  inadequate.  Approach  plate 
data  are  needed,  especially  the  descent  heights,  frequencies  and 
missed  approach  data  for  alternative  runways  at  local  and 
deployed  fields. 

e.  The  automatic  map  change  feature  is  not  used  since  it 
results  in  display  shifts  not  desired  by  the  instructors, 
especially  from  approach  to  GCA  or  CCA  pages. 

f.  The  summary  displays  are  cumbersome  in  that  data 
required  at  any  moment  is  probably  spread  across  several  summary 
pages.  For  example,  radio  data  is  on  page  two  and  aircraft 
flight  and  weather  are  on  page  three.  Some  data  are  duplicated 
on  many  pages  (see  Figure  32).  A  simple  summary  page  is  feasible 
and  recommended. 

g.  The  GCA  scoring  data  are  not  utilized  since  neither  the 
scoring  system  or  its  operation  is  well  understood  nor  is  it 
adequately  described  in  the  documentation. 

CDP-30.  REPEATER  DATA  Display.  This  CRT  display  page  is  of 
selected  system  parameters.  It  is  not  interactive  and  is 
intended  for  hard  copy  output  only.  The  data  are  available  on 
other  displays.  It  is  not  utilized  since  it  generally  does  not 
include  all  of  the  data  desired  and  its  use  requires  selecting  a 
CRT,  selecting  the  display  and  then  selecting  hard  copy.  It  is 
generally  simpler  to  select  a  hard  copy  of  the  display  being 
monitored,  especially  since  the  data  involved  are  generally 
dynamic  and  unless  the  trainer  is  frozen,  may  have  changed 
signficantly  by  the  time  the  steps  required  for  Repeater  Data 
hard  copy  have  been  completed.  In  addition,  the  process  disrupts 
monitoring  of  the  displays  on  the  CRTs. 

CDP-31.  MALFUNCTIONS  Display.  The  malfunctions  displays 
include  an  index  page  and  multiple  pages  consisting  of  lists  of 
malfunctions.  Figure  33  is  a  sample  of  the  index  page  and  a 
typical  list  page.  The  index  page  provides  for  accessing 
malfunctions  in  terms  of  systems,  mission  phase  or  system 
acronym.  The  display  also  lists  up  to  10  currently  active 
malfunctions.  A  wide  variety  of  problems  exist  in  the  use  of  the 
malfunction  displays  as  implemented. 

a.  The  number  of  malfuctions  available  far  exceeds  the 
training  requirement  and  results  in  complex  operating  problems. 
Time  is  also  consumed  in  locating  the  malfunction  desired. 

b.  No  description  of  the  malfunction  simulation  is 
available  except  in  the  instructor  handbook.  The  document  is  not 
designed  for  console  use  as  it  is  over  500  pages  in  length  and 
not  user  formatted. 
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Figure  33.  Sample  malfunction  index  and  list  paces 
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c.  Except  for  formulated  malfunctions  (which  are  not  used), 
malfunctions  must  be  individually  activated  and  either 
individually  or  all  cleared  or  cancelled.  Since  the  malfunctions 
are  addressed  in  10  pages,  the  task  becomes  prohibitive  if  timely 
control  of  malfunction  initiation  and  cancelling  are  to  be 
achieved.  Tht  simultaneous  initiation  of  malfunctions  cannot  be 
achieved  manually. 

d.  Formulated  malfunctions  are  not  used  since  the  result  is 
considered  too  inflexible  and  unrealistic  for  training.  The 
available  controlling  parameters  do  not  provide  meaningful 
"triggers"  for  programming  malfunctions. 

e.  No  display  of  relelvant  check  list  items  to  be  completed 
or  completed  is  provided.  The  "Time  Event  Monitor"  page  could  be 
used,  but  it  does  not  directly  address  the  procedure  involved. 

In  summary,  the  malfunction  display  and  control 
mechanization  is  difficult  to  employ  and  consequently  is  not 
used.  While  MO  support  is  essential  to  implementation  of 
malfunctions,  selection  and  monitoring  is  an  instructor 
function.  Although  malfunction  procedures  training  is  not  a  high 
priority  item  in  the  2 F 1 1 2  syllabi,  some  procedures  training  and 
testing  is  included. 

CDP-32.  FLY  OUT  Display.  The  Flyout  Mismatch  display  page 
(Figure  34)  lists  the  cockpit  controls  which  are  not  set  to  match 
the  event  initial  conditions  which  have  been  initialized.  Some 
of  these  could  result  in  a  crash  or  undesirable  initial  flight 
conditions  when  the  trainer  is  unfrozen.  The  display  appears 
automatically  on  the  selected  display  during  IC  initialization 
and  during  some  reset  conditions.  It  can  also  be  manually  called 
from  the  FKB.  The  trainer  cannot  be  unfrozen  after  initialization 
until  the  "INITIATE  FLYOUT"  on  the  flyout  page  has  been  hooked 
although  the  mismatch  conditions  need  not  have  bee.  corrected. 
Mismatches  must  be  manually  resolved  by  the  aircrew  through 
verbal  comunication  with  the  instructors  at  the  console.  Several 
problems  exist  in  the  use  of  the  flyout  mismatch  page. 

a.  The  automatic  display  of  the  flyout  mismatch  data  can 
result  in  the  loss  of  the  display  being  used  unless  the  CRT  for 
display  of  the  mismatch  page  is  selected  in  advance  and  kept  in 
readiness  . 

b.  There  is  no  way  of  calling  the  aircrew  unless  they  have 
their  helmets  on,  headset  and  microphone  connected  and  the 
Intercommunications  (ICS)  panel  set  correctly.  In  addition, 
communications  must  be  established  before  the  IC  is  initialized. 

c.  No  indication  of  many  corrective  actions  taken  by  the 
aircrew  will  appear  until  the  trainer  is  unfrozen.  Thus,  without 
verbal  feedback,  the  console  staff  has  no  way  of  ascertaining  the 
configuration  of  the  cockpit  or  that  the  mismatch  has  been 
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corrected . 

d.  Correction  of  some  fly  out  conditions  cannot  be 
accomplished  unless  the  trainer  is  unfrozen.  Yet,  for  some 
mismatches,  unfreezing  the  trainer  will  result  in  a  crash  if  they 
exist.  For  example,  if  the  IC  involves  a  speed  above  gear  door 
limits  but  the  gear  are  down  prior  to  initialization,  raising  the 
gear  handle  in  the  cockpit  to  correct  the  mismatch  will  not 
prevent  a  crash  when  the  trainer  is  unfrozen.  (The  gear  will  not 
raise  until  the  trainer  is  unfrozen  even  if  the  control  is 
raised.)  A  condition  such  as  this  requires  selecting  or  creating 
and  implementing  another  IC  compatible  with  the  existing  cockpit 
configuration,  initiating  fly  out,  unfreezing  the  trainer, 
directing  the  aircrew  to  fly  the  aircraft  into  a  configuration 
compatible  with  the  desired  IC,  freezing  the  trainer, 
reinitializing  the  desired  IC,  initiating  flyout  again  and  then 
unfreezing  the  trainer! 

CDP-33.  TIME  EVENT  MONITOR  Display.  This  display  lists  the 
last  20  control  actuations  taken  by  either  crewmember.  Only 
discrete  position  switches  are  monitored.  The  display  is  rarely 
used  because  of  poor  design. 

a.  The  IP  and  IRIO  must  separate  out  the  data  relevant  to 
their  interest,  i.e.,  front  and  back  seat  aircrew  actions. 

b.  The  display  to  be  effective  must  be  continuously 
available  to  the  ins t r uc tor ( s  )  .  However  there  are  generally 
higher  priority  displays  involved  which  require  the  available 
CRTs.  Fortunately,  the  repeater  displays  can  be  used  for  some  of 
the  information  desired. 

CDP-34.  SYSTEMS  STATUS  Display.  The  systems  status  displays 
include  a  pictorial  index  page  and  22  detailed  panel  data  readout 
pages  accessed  either  by  a  light  pen  or  by  page  advancing. 

Figure  35  depicts  the  index  page  and  a  typical  panel  monitor 
page.  The  displays  are  seldom  used. 

a.  Most  of  the  data  are  available  in  a  more  readable  format 
from  the  repeater  displays  which  does  not  result  in  CRT  display 
competition. 

b.  The  pictorial  index  does  not  logically  parallel  the 
aircrew's  picture  of  the  consoles.  Therefore,  instructor  time  is 
consumed  in  locating  the  panel(s)  to  be  accessed.  The  alphabetic 
code  used  on  the  index  page  has  no  intrinsic  meaning  to  the 
instructor  and  does  not  aid  in  indexing  the  panels. 

c.  The  panel  data  must  be  read  in  detail  to  establish 
switch  positions.  The  task  is  time  consuming  and  satisfactory 
to  instructors  who  are  also  instructing  in-flight  and  at  other 
trainers  which  do  not  employ  this  readout  technique. 


d.  The  data  displays  are  not  complete,  being  limited  to 
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only  discrete  switch  position  data. 

In  summary,  the  system  status  displays  are  not  used  because 
they  do  not  provide  the  data  required  in  a  readily  usable  format 
and  they  are  difficult  to  access.  More  complete  data  is 
available  from  the  repeater  displays  and  is  in  a  more  useable 
format . 

CDP-35.  WEAPONS  SCORING  Display.  The  weapons  scoring 
displays  consist  of  an  index,  detailed  score  "sheets"  for  each 
mode  of  delivery  (air-to-air  missile,  air-to-air  guns, 
air-to-ground  guns  and  air-to-ground  bombs)  and  a  polar  graphic 
display  which  can  be  used  in  connection  with  bomb  scoring. 

Bombing  and  strafing  are  not  involved  in  the  syllabus  so  the  six 
related  scoring  pages  and  the  polar  plot  display  are  not  used. 
Several  problems  limit  the  effectiveness  of  the  air-to-air 
missile  and  gun  scoring  pages. 

a.  Codes  are  utilized  to  display  the  targets  scored  and  the 
results.  However,  no  "decoding"  display  is  provided.  The 
instructor  manual  is  not  useable  at  the  console.  Thus 
instructors  are  generally  unable  to  decifer  the  data  in  a  timely 
manner  . 

b.  Although  the  target  numbers  are  contained  in  the  scoring 

data,  the  targets  can  rarely  be  isolated  or  identified  on  the 

TSD,  especially  in  multiple  threat  scenarios. 

CDP-36.  VISUAL  INITIALIZATION  Display.  Selection  of  "VISUAL 
IN1T"  on  the  FKB  does  not  affect  the  WST  CRTs,  but  selects  the  IC 

page  on  the  WAVS  CRT.  The  IC  entered  on  the  WST  CRTs  does  not 

initialize  the  WAVS.  Figure  36  is  a  sample  of  the  visual 
initialization  display.  Several  problems  exist  with  the  display 
and  related  controls. 

a.  The  CRT  is  located  near  the  top  of  the  console  above  the 
flight  repeater  displays  at  the  flight  station.  Thus  the  user 
(generally  the  MO)  must  stand  up  and  reach  across  the  IP  to  use 
the  associated  light  pen  required  in  the  initialization  process. 

b.  Numerical  data  entry  requires  use  of  a  NKB  which  is  some 
distance  from  the  WAVS  CRT  and  light  pen  (see  Figure  5). 

c.  Aircraft  threat  control  requires  that  the  user  know  what 
threat  "1"  or  "2"  represent.  Although  the  visual  threat  aircraft 
is  displayed  on  the  WAVS  monitor  display,  there  is  no  means  of 
correlating  the  model  with  the  threat  selection  on  the  CRT  unless 
the  user  remembers  which  is  which.  The  addition  of  a  third  model 
will  further  complicate  the  problem. 

d.  Loading  weapons  on  the  threat  aircraft  results  in  an 
error  message  on  the  WST  CRT  at  the  station  being  used. 

e.  The  "LEVEL"  refers  to  the  maneuvering  model  program  for 
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Figure  36.  Sample  WAVS  visual  system  initialization 
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Che  target  aircraft.  The  only  source  of  information  as  to  what 
the  levels  include  is  in  the  WAVS  instructor  handbook  which  is 
generally  not  available  at  the  console. 

f.  The  WAVS  visual  target  aircraft  has  no  relationship  to 
the  target(s)  created  or  formulated  for  the  WST. 

In  summary,  the  WAVS  initialization  display  is  not 
•integrated  with  the  2 F 1 1 2  instructor  console  either  in  physical 
location  or  in  operation,  nor  is  the  target  simulation  integrated 
with  the  WST  simulations. 

CDP-37.  ACM  Display.  The  WAVS  ACM  display  provides  a  three 
dimensional  (perspective)  pictorial  display  of  the  relationship 
of  the  F-14  and  the  visual  target  aircraft.  Figure  37  is  a 
sample  of  the  ACM  display.  It  is  used  primarily  by  the  IP  in 
monitoring  aircrew  performance.  Several  problems  exist  for  the 
IP  in  utilizing  the  display,  especially  if  he  is  not  highly 
experienced  with  the  system. 

a.  The  display  will  not  appear  if  selection  of  the  A/A 
(air-to-air)  mode  has  not  been  initialized. 

b.  Mission  number  and  date  are  not  used  and  clutter  the 
display. 

c.  "EL"  (elevation)  refers  to  viewing  angle  and  is 
controlled  by  the  joystick  in  the  "ORT"  (orientation)  mode.  The 
abbreviations  and  relationships  are  not  obvious  and  hence  are 
rarely  used  by  the  IP. 

d.  Display  scale  control  labeling  is  not  clear.  The  grid 
scale  is  interactive  only  in  the  "MAN"  (manual)  mode. 

e.  Joystick  control  option  and  operation  are  not  clear  nor 
are  they  well  arranged  in  terms  of  control/display 
relationships.  The  options  for  recentering  or  reorienting  the 
grid  are  not  labeled.  Unless  the  IP  is  experienced  or  well 
briefed  or  assisted  by  the  MO,  the  control  is  seldom  used. 

f .  Sparrow  missile  status  for  the  two  aircraft  is 
confusing. 

In  summary,  the  ACM  display  is  not  designed  for  use  by  an  IP 
who  is  not  experienced  in  2 F 1 1 2  and  WAVS  operation.  Yet  the 
display  is  basic  to  IP  monitoring  of  the  ACM  event. 

CDP-38.  PILOT  VIEW  Display.  The  pilot  view  display  provides 
a  view  as  seen  by  the  pilot  through  the  windscreen  of  either  the 
F-14  or  the  visual  target.  Since  the  target  aircraft  cannot  be 
effectively  flown  manually,  the  view  from  the  target  aircraft  is 
seldom  used.  The  data  on  mission  number  and  date  are  again  not 
used  and  clutter  the  display.  The  display  cannot  be  called  until 
the  A/A  mode  has  been  initialized.  Figure  38  is  a  sample  of  the 
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Figure  37.  Sample  WAVS  ACM  display  page 
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pilot  view  (1 1  s  p  1  a  v  from  the  F-14. 

CPP-1D.  CARRIER  Display.  The  carrier  display  is  a  pictorial 
view  of  the  carrier  as  seen  on  final  approach  through  the 
lie  ails -Up  display  from  the  cockpit  of  the  F-14.  Figure  1  9 
illustrates  the  display.  Since  the  2  F 1  1-1  is  n  o  t.  utilized  I  hi 
•  a  i  i  i  e  i  I  i  ii  a  l  approach  uni  landing  training,  t  ii  e  display  is  n  n  t 
used.  Several  other  problems  will  arise  it  the  display  is  used. 

a.  The  display  is  not  presented  when  selected  if  the  WAVS 
has  not  been  initialized  in  the  carrier  mode. 

b.  No  approach  data  are  provided. 

c.  The  carrier  location  is  not  automatically  positioned  in 
accordance  with  the  IC  established  for  the  WST  mission. 

d.  The  carrier  lighting  environment  must  be  manually 
selected  at  the  WAVS  System  panel  and  the  cut  and  wave-off  lights 
at  the  WAVS  Control  panel. 

e.  Data,  critical  to  evaluation  of  the  approach  such  as  sink 
rate,  wire  caught,  and  ramp  clearance,  are  not  displayed. 

In  summary,  the  carrier  landing  display  is  seldom  used 
because  of  visual  simulation  limitations.  In  addition,  the 
carrier  display  and  approach  lighting  controls  are  poorly 
integrated  into  the  WST.  Switches  and  controls  are  located  on 
several  different  panels  functionally  remote  from  the  CRT. 
Insufficient  data  are  displayed  for  evaluating  the  carrier 
approach  . 

OPERATING  PROBLEMS.  The  characteristics  of  a  generic 
human  operator  were  utilized  in  analyzing  console  operations. 
Therefore,  these  problems  reflect  basic  display  and  control 
interface  deficiencies  as  well  as  basic  dynamic  control  problems. 
The  problems  are  numbered  sequentially  as  OP-"n"  for  further 
reference  . 

OP-1  Light  Pen  Operation.  Except  for  display  mode 
selection  and  paging  control,  a  light  pen  hook  (LPH 
of  a  displayed  character  must  be  used  for  control  of  the 
trainer.  Although  improvements  in  light  pen  reliability  have 
been  made,  the  technique  is  unsatisfactory  (even  when  functioning 
properly)  for  many  trainer  control  operations.  This  is 
especially  true  for  those  requiring  rapid  positive  control  such  a 
target  and  malfunction  control.  Many  of  these  operations  a  Isu 
require  the  monitoring  of  other  displays  to  detect  or  select  the 
condition  for  the  LPH,  since  not  all  displays  including  the 
parameter  are  interactive.  This  necessitates  that  the  page 
required  tor  the  LPH  be  displayed  ready  for  use.  It  also 
requires  that  the  user  be  familiar  with  the  display  so  that  when 
the  "trigger''  conditions  are  achieved,  the  selected  character  mii 
be  hooked  accurately  with  minimum  search  t  e.  The  required 
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Figure  39.  Sample  WAVES  carrier  display  page 
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visual  attention  to  the  display  used  in  the  LPH  degrades 
monitoring  of  other  displays.  While  the  MO  can  be  and  is 
utilized  to  assist,  the  resulting  operation  is  neither  efficient 
nor  user  acceptable. 

OP-2.  Editing  Conflicts.  Simultaneous  and  conflicting 
display  editing  and  control  is  possible.  Any  of  the  three 
stations  may  elect  to  edit  the  same  display  page  at  the  same 
time. 

OP-3.  Display  Selection  Complexity.  CRT  display  page  options 
are  identical  at  all  stations.  With  the  advent  of  the  MO  and  his 
responsibility  for  operating  the  trainer,  the  display 
requirements  for  the  instructors  no  longer  include  the  many  data 
displays  used  only  for  simulation  initialization  and  control. 

The  complexity  of  the  display  options  precludes  effective 
instructor  operation  of  the  available  display  system  in 
monitoring  aircrew  performance  and  problem  development.  This 
further  complicates  the  MO ' s  job  since  he  must  assist  the 
instructors  in  implementing  display  selections. 

OP-4.  Target  Threat  Identification.  Targets  must  be  created 
in  terms  of  simulation  design  features  rather  than  in  terms  of 
operational  threat  designation  such  as  "MIG-25."  Thus,  an  air 
target  of  relevance  must  be  constructed  by  approximation  from 
simulation  parameters  such  as  size  (small  or  large),  type 
(fighter  or  bomber)  and  radar  type  (one  of  seven  types  or  a 
customized  system).  When  created  and  the  mission  formulated,  the 
type  of  threat  simulated  is  difficult  for  the  instructor  to 
ascertain  since  the  TSD  and  target  threat  pages  do  not  identify 
it  in  user  terms. 

OP-5.  Mission  Control.  The  complexities  and  multitude  of 
actions  required  to  implement  an  "intelligent  adversary,"  has 
resulted  in  most  training  missions  being  open-loop.  The  scenario 
is  formulated  and  unfolds  in  a  fixed  pattern.  Being  extensively 
formulated,  modifications  to  any  scenario  element  could  and 
probably  would  significantly  interfere  with  the  unfolding 
mission.  However,  if  the  mission  is  not  formulated,  controlling 
a  scenario  involving  more  than  one  or  two  threats,  is  impossible 
because  of  the  number  of  control  inputs  required  and  the 
difficulty  of  manipulating  the  displays  to  isolate  and  hook  the 
inputs  required. 

OP-6.  Joystick  "Move"  Dynamics.  The  joystick  is  not  utilized 
tor  relocating  targets  since  the  control  dynamics  do  not  provide 
the  control  required.  The  joystick  response  appears  on  the 
display  as  a  step  input  which  precludes  any  precise  positioning. 
Yet  the  control  potentially  provides  one  of  the  simplest  means 
for  repositioning  a  target. 

OP-7.  Flyout  Mismatch  Problems.'  As  discussed  under  the 
"FLYOUT  MISMATCH"  display,  some  mismatches  cannot  be  resolved  bv 
correct  placement  of  the  control  in  the  cockpit  while  the  trainer 
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is  in  the  "FREEZE"  state  (control  inputs  are  not  updated  in  the 
tro/eii  mode).  Thus,  not  only  will  mismatches  which  broach  the 
crash  criteria  impact  the  flyout,  any  cockpit  control  which 
all  eels  flight  performance  can  result  in  an  undesirable  "initial 
condition"  when  the  trainer  is  unfrozen.  This  includes 
•  on l  i gu r a t i on  controls,  power  controls  and  trim  controls.  The 
mismatches  for  these  conditions  can  only  be  resolved  by  creating 
an  appropriate  " f r ee-f 1 i gh t "  IC  and  completing  the  procedure 
outlined  earlier.  The  entire  process  of  reinitializing'  the 
mission  must  be  undertaken.  Although  mismatches  can  be  resolved 
prior  to  the  aircrew  entering  the  cockpit,  the  same  procedure  is 
involved . 

OP-8.  Con t r ol /Dis p lay  Access.  The  MO  is  responsible  for 
basic  operation  of  the  trainer.  This  includes  initializing  the 
trainer  for  the  mission.  Figure  40  depicts  the  controls  and 
displays  required  to  accomplish  this  function.  The  problem  of 
the  widely  dispersed  panels  is  well  illustrated.  As  can  be  seen, 
the  MO  must  operate  across  or  over  the  instructor  at  the  flight 
station,  especially  to  initialize  the  WAVS. 

FUNCTIONAL  DEFICIENCIES 

A  general  set  of  tasks  or  functions  involved  in  training 
utilizing  a  simulator,  were  developed  as  part  of  the  study  of  the 
instructor  pilot's  role  (Charles  1975).  The  functions  which  are 
not  unique  to  any  simulator,  have  been  useful  in  highlighting 
many  of  the  problems  posed  by  existing  trainers.  Figure  41 
.nit  lines  these  functions. 

I'll  is  set  of  functions,  utilized  in  the  review  of  Device 
-’ll  19,  was  also  utilized  in  this  study.  A  detailed  outline 
ol  the  functions  is  contained  in  Appendix  B.  i'he  basic 
functions  include: 

a.  Prepare  -  assemble  materials,  review  data,  plan  event, 

b.  Brief  -  review  event  with  aircrew  and  staff, 

c.  Initialize  -  configure  trainer,  initialize  system, 
establish  readiness, 

d.  Train  -  instruct,  control  the  simulator,  monitor  student 
perfo  rtnan ce  , 

e.  Evaluate  -  evaluate  progress  and  proficiency,  diagnose 
aircrew  problems, 

f.  Debrief  -  review  event  with  aircrew  and  staff. 


Brief 


Initialize 


Evaluate 


Debrief 


Manage 

Data 


Train 

Instructors! 
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g.  Manage  Data  -  update  aircrew  and  staff  training  files 
and  simulator  usage  data, 

h.  Develop  S y 1 lab  us / E ven t s  -  create  and  modify  training 
events,  ICs,  and  displays, 

i.  Train  Instructor  -  train  instructors  in  console 
operation  and  simulator  based  training, 

j.  Permit  aircrew/peer  training  -  support  aircrew  practice 
training. 

Device  2 F 1 1 2  support  to  these  training  functions  will  be 
reviewed.  The  problems  will  be  identified  and  listed  as  FP-"n" 
for  further  reference. 

PREPARE  FUNCTION.  Preparation  includes  all  of  the  tasks 
related  to  identifying  who,  what,  when  and  where,  as  well  as 
reviewing  background  material  on  the  event  and  the  aircrew 
involved. 

FP-1.  Training  Scenario  Review.  The  2 F 1 1 2  displays  could  be 
utilized  to  review  selected  training  event  data.  For  example, 
the  instructors  could  review  the  mission  description  data  page 
(if  they  had  access  to  a  CRT).  However,  they  could  not  access  IC 
data  such  as  threats  or  environment,  since  these  data  are  only 
available  after  the  trainer  has  been  initialized  for  the 
mission . 

FP-2.  Initializing  Data  Review.  Accessing  IC  data  is  a 
complex  and  laborious  task  since  the  data  are  contained  in  many 
pages  and  display  modes  (about  65  pages  in  the  tactics  and  test 
display  modes).  There  is  rarely  time  available  to  seach  through 
these  pages  after  briefing  the  student  and  prior  to  starting  the 
mission.  As  a  result,  the  instructor  is  dependent  on  the  MO  and 
event  guides  for  detailed  mission  data. 

In  summary,  Device  2 F 1 1 2  provides  little  support  to  the 
prepare  function. 

BRIEF  FUNCTION.  The  brief  function  includes  the  review 
of  the  training  event  with  the  aircrew  and  the  training  staff. 

FP-3,  Aircrew  Briefing.  No  briefing  area  or  CRTs  are 
available  to  review  the  planned  mission  or  training  objectives 
utilizing  any  data  stored  by  the  device.  Utilizing  the 
instructor  console  CRTs  for  briefing  would  require  the  use  of 
training  t ime . 
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FP-4.  Training  Staff  Briefing.  Since  the  MO  initializes  the 
trainer  as  it  is  scheduled,  the  instructor ( s )  have  little 
information  on  the  details  of  the  event  implemented  except  for 
that  contained  in  the  lesson  guides.  Yet  detailed  briefings  are 
essential  for  effective  training,  especially  for  the  battle 
problems  which  require  the  coordinated  efforts  of  three  or  four 
instructors.  The  2F112  has  no  displays  or  meaninful  scenario 
review  capability  available  in  a  reasonable  time  to  aid 
instructor  staff  briefing. 

INITIALIZE  FUNCTION.  The  initialize  function  includes 
configuring  the  simulator,  initializing  the  simulation  program 
and  establishing  readiness  for  training.  The  function  is 
performed  by  the  MO  at  NAS  Miramar.  Although  the  MOs  have 
developed  the  capability  to  initialize  the  device,  many  design 
features  constrain  the  process  and  result  in  the  almost  exclusive 
use  of  the  programmed  or  formulated  mode.  Even  this  mode 
requires  extensive  interaction  with  many  opportunities  for  errors. 
In  addition,  short  cuts  and  "make-i t -wor k "  procedures  have 
necessarily  evolved,  many  of  which  are  not  documented  and  are 
dependent  on  personnal  knowledge  to  implement. 

Figure  42  is  a  first  level  flow  chart  of  the  initialization 
function.  The  exact  sequence  of  operation  is  not  critical 
although  the  general  order  must  be  preserved  to  simplify  the 
operation  since  there  are  a  multitude  of  initialization 
"interlocks."  Each  of  the  tasks,  except  for  configuring  the 
console,  involves  a  complex  series  of  actions.  Configuring  the 
console  includes: 

a.  adjusting  lighting  controls, 

b.  adjusting  speaker  volume, 

c.  checking  headset  and  adjusting  volume  (if  used), 

d.  checking  microphones, 

e.  setting  communications  switches, 

f.  checking  console  indicators  and  warning  lights, 

g.  checking  that  the  stopwatch  is  set  to  "STOP." 

FP-5.  Initialization  Interlocks.  Too  many  interlocks  are 
involved  in  the  initialization  process.  The  following  conditions 
and  actions  must  be  completed  before  the  trainer  can  be  unfrozen: 

a.  aircrew  data  must  be  entered  on  the  Trainer  Status  Page 
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Figure  42.  Device  2F112  initialization 
function  flow 
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(names  and  weights), 

li.  -if  a  formulated  mission:  "EXECUTE"  must  be  hooked  on 
i  ho  Mission  page  , 

c.  -if  a  manual  mission:  "INITIALIZE"  must  be  hooked  on  the 
rC  page, 

d.  "INITIATE  FLYOUT"  must  be  hooked  on  the  Flyout  Mismatch 

page  , 

e.  Buffet  interlocks  must  be  cleared, 

f.  "FREEZE"  light  must  be  on  steady. 

As  discussed  under  the  Trainer  Status  display,  fake  names  and 
average  weights  are  typically  entered.  This  eliminates  a  minimum 
of  11  control  inputs  plus  the  alphanumeric  entry  of  names  and 
weights. 

FP-6.  Display/Control  Entry  Procedures.  The  review  and 
editing  of  data  and  accessing  control  pages  also  involves  many 
input  actions  with  resultant  delays  in  achieving  the  actions 
desired,  opportunity  for  errors  and  temporary  loss  of  displays 
being  monitored. 

Figure  43  summarizes  in  a  flowchart,  the  minimum  number  of 
steps  required  to  select  a  formulated  mission .  The  flow  utilizes 
the  following  symbols: 


As  can  be  seen,  between  four  and  14  actions  are  required  to 
select  the  mission  number  alone.  Even  if  the  desired  mission 
number  is  on  page  one  of  the  index  and  no  review  of  the  mission 
or  editing  is  undertaken,  a  minimum  of  four  switch  actuations  and 
one  light  pen  hook  are  required  to  access  the  programmed 
mission.  A  review  of  the  the  mission  description  requires 
another  three  steps  (if  another  display  area  is  preselected). 
Review  of  the  initial  conditions  is  tedious  since  it  requires 
accessing  up  to  65  pages  of  data  across  five  functional  display 
modes.  Yet,  review  is  essential  to  establish  the  configuration 
of  targets  in  terms  of  location  and  state  of  the  target  site, 
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radars,  jammers  and  weapons.  The  alternative  which  is  often 
used,  is  to  query  the  MO  as  to  what  has  been  initialized. 


FI'-/.  WAVS  Initialization.  Although  some  of  the  WAVS 
initialization  is  normally  incorporated  in  the  formulated 
mission,  some  manual  initialization  is  still  required.  Figure  44 
is  a  flow  chart  of  the  tasks  which  must  be  manually  implemented 
by  the  MO.  As  can  be  seen,  it  requires  information  on  the  weather 
and  target  type  involved  in  the  mission.  The  data  are  generally 
not  available  in  the  stored  mission  description.  The  "VISUAL 
INIT"  display  was  illustrated  in  Figure  36.  The  initialization 
steps  normally  performed  by  the  MO  require  the  use  of  the  flight 
or  IP  station. 

FP-8.  Flyout  Mismatch.  As  discussed  under  basic  design 
problems,  a  flyout  "mismatch"  can  create  a  complex  initialization 
problem  if  the  cockpit  control  configuration  is  incompatible  with 
the  conditions  involved  in  the  IC. 

FP-9.  In-Flight  Initializing.  Many  of  the  scenarios  utilize 
an  inflight  initial  condition.  Because  of  the  "interlocks" 
involved,  the  MOs  have  discoverd  that  some  of  the  key  data  for 
Lhis  IC  are  displayed  on  TEST  page  "Flight  Summary  2."  However, 
much  of  the  data  on  the  page  is  irrelevent  to  this  task. 
Consolidation  of  data  for  inflight  initializing  is  required. 

TRAIN  FUCTION.  The  train  function  as  defined  includes  all 
simulator  operation  and  instructing  tasks  (except  for  performance 
evaluation)  required  to  implement  the  syllabus  event.  These 
include  the  use  of  demonstrations  (not  incorporated  in  the 
2  F 1  1 2  )  ,  freeze,  reset,  replay,  the  creating  of  malfunctions  and 
emergencies,  tactical  and  environment  control,  manual  simulations 
(e.g.,  controller  operations),  and  performance  monitoring  and 
data  recording.  A  variety  of  problems  exist  in  the 
implementation  of  the  train  function  in  the  2 F 1 1 2 . 

FP-iO.  Communication  Recording.  Although  a  jack  exists  on 
the  Trainer  System  panel  for  connecting  an  audio  recorder,  no 
recorder  is  available  with  the  trainer.  Since  no  means  exist  on 
the  console  for  controlling  a  recorder,  the  addition  of  an 
off-the-shelf  unit  would  place  another  operating  burden  on  the 
instructor  . 


The  recording  of  selected  communicatons  is  needed,  not  only 
for  debriefing  and  for  aircrew  review,  but  to  facilitate 
communication  simulation,  especially  for  the  battle  problem. 

FP-11.  Mission  Reset.  Several  training  mission  resets 
exist.  These  are: 

a.  reset  by  selecting  replay  and  flyout  (replay  data  are 
lost), 

b.  mission  reset, 
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Figure  44-  WAVS  initialization  flow 
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c.  reset  to  a  "flagged"  point  in  the  mission, 

d.  reset  to  carrier  catapult. 

Problems  exist  in  the  use  of  each  one.  The  flyout  mismatch 
problem  exists  for  all  resets.  Unless  the  initiator  of  the  reset 
can  recall  the  cockpit  configuration  which  existed  or  is 
required,  the  reset  will  typically  result  in  the  flyout  mismatch 
problem,  i.e.,  the  need  to  create  an  intermediate  IC  to  achieve 
the  cockpit  control  configuration  required  for  the  reset. 

FP-12  "Flagged"  Reset.  The  reset  to  a  flagged  mission  point 
is  not  used  for  two  reasons.  First,  such  a  reset  during  a 
formulated  mission  may  result  in  the  "crash"  of  the  mission 
although  it  is  technically  feasible.  Second,  inserting  the 
"flag"  is  cumbersome  and  cannot  be  accomplished  with  the 
timeliness  required.  The  steps  involved  in  inserting  a  flag  are 
flow  diagrammed  in  Figure  45.  As  can  be  seen,  a  series  of  switch 
and  light  pen  hook  actions  are  required.  In  addition,  a  CRT  must 
be  "taken  over."  Because  of  the  display  interruption  required 
and  the  number  of  actions  involved,  the  flag  reset  is  not  a 
usable  technique.  The  flyout  mismatch  problem  also  compounds  the 
task  . 

FP-13.  Replay.  Replay  is  accomplished  by: 

a.  light  pen  hooking  the  playback  mission  elapsed  time 
(MET)  on  the  right  strip  display, 

b.  entering  the  MET  for  the  desired  reset  using  the 
numberic  keyboard, 

c.  selecting  "PLAYBACK  INIT"  on  the  Trainer  Control  panel, 

d.  unfreezing  the  trainer  when  reinitialization  is 
complete . 

The  procedure  requires  that  the  instructor  continuously 
monitor  the  MET  readout  and  record  the  MET  for  the  reset 
desired.  The  feature  is  rarely  used  not  only  because  of  the 
necessity  to  monitor  the  MET,  but  also  because  of  the  potential 
interference  with  the  continuation  of  the  formulated  mission. 

The  flyout  mismatch  problem  also  exists. 

FP-14.  Malfunction  Control.  Although  a  total  of  254 
malfunctions  can  be  simulated,  they  are  rarely  used  since: 

a.  implementation  is  difficult  and  disrupts  training, 

b.  the  available  set  far  exceeds  needs  and  results  in 
implementation  problems, 

c.  descriptive  data  on  the  simulated  malfunctions  are  not 
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readily  available, 

d.  formulating  malfunctions  has  proven  unsatisfactory. 

Malfunctions  can  only  be  implemented  individually  in  real 
i j  me  (since  formulation  is  not  effective)  and  requires  CRT  and 
light  pen  operations.  The  procedure  interferes  with  the 
Monitoring  of  performance.  Timely  insertion  of  malfunctions  by  a 
MO  or  instructor  is  difficult  since  location  and  hooking  of  the 
malfunction  requires  visual-motor  concentration  on  the  selected 
malfunction  page.  Multiple  malfunctions  must  be  created 
individually  and  except  for  the  option  of  clearing  all 
malfunctions,  must  be  cleared  individually  by  the  same  process. 

FP-15.  Battle  Problem  Tactical  Environment  Control.  Because 
of  the  complexities  of  target/threat  implementation,  almost  all 
training  missions  are  formulated  (except  for  basic  ACM  events 
which  are  manually  controlled).  However,  a  major  implementation 
problem  still  occurs  in  the  battle  problem  where  the  environment 
must  be  updated  manually  for  each  repeated  evolution  of  the 
mission.  This  requires  the  keeping  of  records  on  changes 
required  including  the  timing  involved.  Communications 
simulation  is  entirely  manual  and  requires  two  instructors. 

Target  conflicts  occur  which  cannot  be  effectively  resolved.  For 
example,  targets  can  be  "killed"  more  than  once  during  sequential 
events.  The  impact  on  communications  is  unmanageable. 

FP-I6.  ACM  Threat.  Control  of  the  air  taret  is  limited  to  * 
the  programmed  characteristics  options  since  the  target  cannot  be 
effectively  flown  with  the  joystick  and  flight  information 
provided  at  the  console.  Four  levels  of  programmed  target 
maneuvering  are  available.  Two  are  seldom  used  because  of  their 
simplicity,  i.e.,  straight  and  level  and  regular  reversing  2g  "s" 
turns.  Even  the  mosi  difficult  level  can  only  be  used  for  a  few 
events  since  the  aircrew  learns  the  "canned"  maneuvering 
rapidly.  No  other  modes  of  target  control  are  available.  Thus  a 
potential  for  negative  training  exists  and  limits  the  usefulness 
of  ACM  training  capability. 

FP-17.  Hard  Copy.  Hard  copy  is  selectable  either  from  the 
strip  display  -  for  the  WST  CRTs,  or  from  the  WAVS  Control  panel 
-  for  the  WAVS  CRT.  Up  to  20  display  frames  may  be  stored  for 
copying.  In  the  normal  mode,  the  output  is  too  slow  to  be 
usable.  In  the  high  priority  mode  (selected  from  the  Trainer 
System  panel)  the  selected  display  is  degraded  during  copy 
output.  If  the  display  is  dynamic,  such  as  a  map  display,  the 
degradation  is  generally  unacceptable.  Hard  copy  cannot 
therefore  be  used  effectively. 

FP-18.  TID  Pointer.  No  instructor  operated  pointer  is 
avaialble  on  the  TID  to  assist  the  IRIO  in  coaching  or  briefing 
the  RIO  in  the  cockpit. 
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FP-19.  Target  Characteristics.  The  creation  and  control  of 
targets  is  not  accomplished  in  user-meaningful  terms.  The  user 
is  trained  and  operates  in  a  world  of  NATO  designated  threat 
systems  such  as  Backfire  and  Blinder  or  model  designations  such 
as  MIG-23.  Each  has  its  specific  weapons  system.  The  associated 
performance  characteristics  and  related  tactics  are  part  of  the 
training  program.  Neither  the  student  nor  the  instructor  can 
meaningfully  relate  to  the  "small  fighter"  with  an  "IR"  missile, 
a  "spot  jammer"  and  a  "customized  radar"  available  in  the  2 F 1 1 2 . 
Yet  the  target  must  be  created  in  these  terms  and  assigned 
characteristics  within  the  options  available.  Many  steps  are 
required  and  as  a  result,  almost  all  targets  are  formulated. 
Since  this  is  accomplished  by  the  MOs,  the  instructors  have 
little  appreciation  for  the  targets  created  or  threat  systems 
they  represent.  They  cannot  meaningfully  interact  with  the 
threat  environment,  much  less  create  an  "intelligent"  adversary. 
While  probably  not  required  for  basic  tactics,  the  capability  is 
needed  for  advance  tactics  training  and  for  scenario  development 
and  test.  Above  all,  knowledge  of  the  threat  systems  being 
simulated  is  essential  for  instructor  evaluation  of  aircrew 
per  f  ormance  . 

FP-20.  Communication  Simulation.  The  2 F 1 1 2  provides  no 
capability  for  simulating  radio  communications  or  recording  them 
although,  as  discussed,  a  jack  for  plugging  in  an  audio  recorder 
does  exist  on  the  Trainer  Systems  panel.  Three  types  of  radio 
communications  are  required  by  the  syllabus: 

a.  Controller  communications  -  including  air  traffic, 
approach  and  tactical  controllers, 

b.  I n t e r -a i r c r a f t  communications  -  including  threat, 
weapons  and  tactics  calls  by  friendly  aircraft, 

c.  Background  communications  -  not  directed  to  the  F-14 
jircrew,  but  essential  to  aircrew  training. 

The  i ns t r uc t o r ( s  )  is  required  to  provide  all  communication 
simulation.  While  approach  control  and  air  traffic  controller 
functions  have  typically  been  provided  by  the  instructor, 
tactical  and  background  communciation  requirements  exceed  the 
instructor's  available  capacity  (and  the  aircrew's  guilibili  ty  1 
accepting  a  single  voice  for  different  communicators).  Where 
essential,  such  as  for  a  battle  problem,  additional  instructors 
are  now  added  to  perform  the  function.  However  background 
communications  simulations  are  still  minimal  because  of  the 
problem  of  generating  and  outputting  meaningful  background 
messages  along  with  required  communications. 

FP-21.  Performance  Measurement.  Although  hard  copy  display 
is  available,  no  actual  summarization  of  performance  data  is 
available  with  the  exception  of  the  GCA  data  page.  Weapons 
"scoring"  is  provided  and  used.  However,  the  output  is  a 
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"snapshot"  rather  than  any  measurement  or  summarization  of 
pertormance.  Missile  "shoot-off"  requirements  are  foreseeable 
and  some  meaningful  performance  measurement  or  s ummar i za t ion  with 
instructor  input  will  be  needed.  While  replay  is  available  in 
the  2 F 1 1 2 ,  the  option  does  not  solve  the  need  for  performance 
data.  The  Repeater  Data  display  is  too  general  to  be  useful  and 
cannot  be  modified  by  the  instructor  to  meet  event  requirements. 

EVALUATE  FUNCTION.  The  evaluate  function  includes  assessing 
performance  relative  to  criteria,  diagnosing  performance 
problems,  modifying  training  as  required  and  structuring  feedback 
for  the  aircrew.  During  training  it  includes  the  use  of  freeze, 
reset,  replay  and  performance  recording.  Since  most  training 
events  in  the  2 F 1 1 2  are  formulated,  reset,  replay  and  even  freeze 
are  rarely  used  because  of  the  real  concern  for  catastrophically 
interfering  with  the  programmed  mission.  This  is  particularly 
true  in  the  battle  problem  where  some  modifications  made  during 
subsequent  reruns  of  the  problem  preclude  meaningful  reset. 

FP-22.  Performance  Evaluation.  The  instructors  are  required 
to  perform  all  evaluation  and  recording  of  student  performance 
from  existing  repeater  paiels  and  CRT  displays.  The  task  is 
difficult  with  the  deficiencies  which  exist  in  these  displays. 

The  additional  workloads  imposed  on  the  instructor  such  as 
communications  simulation,  controller  functions  and  scenario 
controller,  compound  the  problem  and  requires  time  sharing  with 
the  evaluation  function.  Little  time  is  available  to  operate 
displays  or  to  record  results  for  debriefing,  much  less,  time  to 
analyze  and  evaluate  performance  or  consider  and  implement 
freeze,  reset  or  replay  as  training  techniques. 

DEBRIEF  FUNCTION.  Debrief  includes  reviewing  the  training  event 
and  the  results  with  the  aircrew  and  also  with  the  instructing 
staff,  especially  where  problems  occurred  either  in  the 
simulation  program  or  in  the  implementation  and  conduct  of  the 
event.  With  the  exception  of  hard  copy,  the  2 F 1 1 2  provide  no 
support  for  the  debriefing  function.  While  a  video  recorder  is 
available  for  recording  WAVS  video,  these  data  are  insufficient 
for  debriefing  purposes.  In  addition,  no  spaces  dedicated  to 
debriefing  exist. 

FP-23.  Debriefing  Replay.  Although  replay  of  the  last  60 
minutes  of  the  simulation  is  available,  the  capability  cannot  be 
utilized  for  debriefing  since: 

a.  training  time  is  utilized  -  the  trainer  cannot  replay 
and  train  simultaneously, 

b.  no  satisfactory  debriefing  spaces  are  available, 

c.  no  displays  or  controls  are  available. 

In  addition,  "flags"  cannot  be  set  to  identify  mission 
occurrences  of  concern  for  debriefing.  All  such  occurrences  must 
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he  manually  recorded  in  terms  of  MET  and  replay  accessed  by 
entering  the  MET. 

IT- 24.  [raining  Staff  Debrief.  Debrief  and  review  of  the 
training  event  with  the  training  staff,  especially  for  events 
such  as  battle  problems  utilizing  several  instructors  and  MOs  are 
needed.  Replay  of  the  mission,  which  could  be  used  for  training 
event  critique,  is  not  used  since  training  time  is  expended. 

MANAGE  DATA  FUNCTION.  This  function  includes  updating  and 
maintaining  training  and  system  records.  It  is  not  supported  by 
the  2 F 1 1 2 . 

DEVELOP  SYLLABUS  FUNCTION.  This  function  provides  for  creating 
and  modifying  simulator  software  and  related  materials 
supportable  by  the  trainer  such  as  hard  copy  of  mission 
descriptions.  It  ranges  from  simple  modifications  of  initial 
conditions  to  the  programming  of  complete  training  missions.  The 
programming  of  training  events  became  the  responsibility  of  the 
MOs  when  it  became  clear  that  programming  (as  well  as  operating 
the  device)  was  beyond  the  capability  of  instructors  who  were  not 
extensively  trained  on  the  device  or  in  the  programming  method 
utilized  for  formulating  training  missions.  The  programming 
technique  involves  the  use  of  code  sheets,  a  special  FORMULATE 
language  and  punched  cards. 

FP-2  5 .  Programmed  Events.  Formulating  provides  for 
preprogramming  of: 

a.  initial  condition  setup, 

b.  malfunction  insertion/deletion, 

c.  facility  on/off  control, 

d.  tactical  environment  specification, 

e.  display  selection, 

t.  aircraft  environment  specification, 

g.  carrier  parameter  specification, 

h.  data  link  control. 

Individual  formulate  commands  enable  set  up  of  malfunctions, 
facilities  and  displays.  These  are  not  used.  The  programming  of 
malfunctions  has  proven  unacceptable  because  of  the  limited  onset 
conditions  (latitude,  longitude,  range,  bearing,  altitude,  and 
mission  elapsed  time).  The  automatic  changing  of  displays  is 
generally  unacceptable  to  instructors. 

The  data  link  control  is  not  presently  used  since  the 
simulation  does  not  reflect  the  current  fleet  tactical  tape. 
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The  complexity  of  the  programming  process  makes  it  difficult 
for  users  to  comprehend  the  extensive  simulation  capabilities 
(ami  I  imitations)  that  exist  in  the  2 F 1 1 2 . 

TRAIN  INSTRUCTOR  FUNCTION.  This  function  provides  for  instructor 
itnining  in  system  operation  and  utilization  including  operating 
a  ids.  The  2 F 1  12  does  not  support  this  function. 

FD-26.  Instructor  Aids.  The  2 F 1 1 2  provides  no 
built-in-support  to  "help"  the  instructor  in  utilizing  the 
displays  and  controls. 

ED-27.  Documentation.  The  instructor  handbook  is  designed 
neither  as  a  training  manual  nor  as  an  operations  manual.  In 
effect,  the  manual  is  not  usable  at  the  console  because  of  its 
size  and  design  . 

AIRCREW/PEER  TRAINING  FUNCTION.  This  provides  for  both  training 
of  "students"  in  the  use  of  the  trainer  and  the  control  of  the 
trainer  in  self-train  or  practice  mode.  The  2F112  does  not 
support  this  training  function. 
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SECTION  IV 
DISCUSSION 


GENERAL 

I’he  F-IAA  Weapon  System  Trainer,  Device  2F112,  was  designed 
with  the  capability  to  support  aircrew  training  across  the  full 
spectrum  of  tasks  from  cockpit  preflight  and  starting  procedures 
to  weapon  system  operation  and  tactical  employment  to  landing  and 
shutdown  procedures.  To  achieve  this  capability,  the  design 
incorporated  extensive  control  over  a  large  set  of  simulation 
parameters.  As  a  result,  the  skills  required  to  effectively 
operate  the  trainer,  necessitated  an  extensive  instructor 
training  program  and  regular  operation  of  the  trainer  to  maintain 
the  required  proficiency.  It  soon  became  clear  that  these 
instructor  requirements  could  not  be  met  by  the  fleet  squadrons 
or  by  the  fleet  readiness  squadron  without  increasing  instructor 
assets.  As  a  result,  professional  mission  operator  billets  were 
established  to  operate  the  device  in  support  of  squadron 
instructors.  While  the  mission  operator  billets  solved  the 
problem  of  trainer  operation,  they  did  not  solve  the  variety  of 
problems  inherent  in  the  design  of  the  instructor  console  which 
limits  training  effectiveness.  Some  of  the  problems  result  from 
the  creation  of  the  mission  operator  billet;  some  result  from 
changes  in  training  requirements  and  emphasis;  most  reflect  the 
Lack  of  human  factors  engineering  analysis  and  application  of 
human  factors  criteria  in  the  design. 

These  problems  are  discussed  in  detail  in  the  following 
paragraphs  in  terms  of  console  station  layout  and  manning 
problems,  console  station  control  and  display  problems  and 
training  function  problems. 

CONSOLE  STATION  AND  MANNING  PROBLEMS 

The  need  to  create  the  2F112  Mission  Operator  billets 
resulted  from  the  impracticability  of  meeting  the  extensive 
instructor  training  essential  for  effective  use  of  the  trainer, 
(’specially  at  the  fleet  squadron  level.  As  pointed  out  in  the 
Results  Section,  establishment  of  the  MO  billets,  while  solving 
the  instructor  console  operating  problems,  created  a  new  set  of 
problems  reflecting  the  change  in  the  role  of  operator  function 
and  the  design  of  the  existing  operator  station.  The  operator 
station  at  the  2 F 1 1 2  console  was  designed  for  use  by  a  technician 
operator  functioning  primarily  in  a  support  role  to  the 
instructors  who  were  to  be  the  primary  operators  of  the  device. 
Therefore,  most  of  the  routine  operating  functions  and 
capabilities  were  allocated  to  the  instructor  stations  (flight 
and  tactics).  The  console,  as  currently  manned  by  an  MO  at  the 
SO  station  and  instructors  at  the  instructor  stations,  presents  a 
new  set  of  problems  in  that: 
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a.  the  instructor  stations  have  operating  capabilities 
which  cannot  be  utilized  by  the  instructors  who  are  no  longer 
trained  in  simulator  operation, 

b.  the  instructor  station  with  its  extensive  operating 
capability  is  too  complex  for  the  untrained  instructor  to  readily 
access  the  available  displays  needed  for  performance  monitoring, 

c.  The  operator  station  does  not  contain  the  displays  and 
controls  required  by  the  MO  to  support  the  operation  of  the 
device. 

Thus,  the  console  station  display  and  control  layout  is  not 
optimum  for  either  the  instructors  or  the  MO  and  degrades  the 
effectiveness  of  the  device.  As  pointed  out  in  the  Results 
section,  the  operating  procedures  require  that  the  MO  use  one  of 
the  flight  station  CRTs  and  associated  controls  as  well  as  the 
WAVS  CRT  (which  is  located  on  the  far  side  of  the  IP  station  from 
the  MO  position).  In  addition,  the  MO  must  help  the  instructors 
in  controlling  the  CRTs  to  access  data.  This  requires  that  the 
MO  either  operate  the  instructor  station  CRT  controls  or  coach 
the  instructor  in  how  to  operate  the  controls  to  access  the 
display  desired. 

Finally,  simulation  shortcomings,  especially  in  the 
communications  area,  results  in  additional  instructor  manning 
requirements  for  battle  type  problems.  The  instructors  require 
access  to  microphone  and  communications  controls  as  well  as  a 
writing  surface  for  manually  recording  communications .  This 
generally  results  in  the  key  instructor  (the  problem  controller 
and  evaluator)  having  no  station  to  occupy.  This  forces  him  to 
sit  behind  the  instructors  and  MO  who  man  the  console  stations. 

He  must  then  depend  on  them  for  information  since  the  display 
character  size  is  too  small  to  be  readable  from  his  position. 
Thus,  the  console  layout  for  one  of  the  most  important  types  of 
training  exercises  imposes  severe  limitations  on  instructor 
functioning  and  increases  the  workload  of  the  MO. 

i 

!  CONTROL  AND  DISPLAY  PROBLEMS. 

Control  and  display  problems  are  of  particular  significance 
to  the  instructor  stations  since  a  minimum  of  training  in  console 
operation  will  be  provided.  Therefore,  it  is  essential  for 
controls  and  displays  to  be  as  logically  organized  and  easily 
operated  as  possible.  No  redundant  or  unused  displays  and 
controls  should  exist.  The  control  and  display  problems,  which 
were  isolated  can  be  summarized  under  two  categories,  those 
Involving  basic  human  engineering  criteria  and  those  involving 
operating  or  dynamic  relationships  and  interactions.  The  human 
engineering  problems  involve  mainly  the  design,  the  labeling  and 
the  arrangement  of  displays  and  controls.  Application  of  basic 
human  engineering  criteria  and  data  should  have  prevented  the 
problems.  They  are  summarized  in  the  following  paragraphs.  The 
sequence  numbers  refer  to  the  problem  as  identified  in  the 
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R csults  Section. 

DISPLAY  CONTROL  CODINO  PROBLEMS.  Many  indicators  and  swmlir, 
ate  identical  in  appearance.  Color  coding  is  neither  consistent 
nor  does  it  conform  to  standard  aircraft  systems  color  coding. 
Identical  shapes  should  not  be  utilized  for  both  indicators  and 
switches  and  especially  where  they  are  collocated  (Problems 
CDP-1 ,-3,-4, -10,-14)  . 

DISPLAY/CONTROL  LABELING  PROBLEMS.  To  avoid  errors  and  enhance 
operation,  panel  labeling  must  be  consistent  throughout  the 
console.  Since  the  instructors  are  weapon  system  users,  the 
optimum  approach  is  to  parallel  the  cockpit  labeling  scheme.  In 
general,  this  approach  involves  subsystem,  function,  and  action 
Labeling.  Thus,  the  displays  and  controls  for  a  specific 
subsystem  or  function  are  labeled  for  that  function.  Controls 
within  the  function  are  labeled  for  the  action  involved.  Above 
all,  unrelated  functions  if  occupying  the  same  panel,  must  be 
isolated  and  identified.  Redundant  labels,  unless  essential  to 
resolve  an  ambiguity,  should  not  be  used  (Problem  CDP-3, 
CDP-9,-14). 

DISPLAY  CONTROL  ARRANGEMENT  PROBLEMS.  Controls  and  indicators 
should  be  functionally  arranged  and  subsystem  located.  Thus,  for 
example,  all  control  and  indicators  for  the  WAVS  system  should  be 
collocated.  The  2F112  panels  are  particularly  deficient  in 
control/display  functional  arrangement  (Problems:  CDP-2 , -5 , -9 , - l 1 

MISCELLANEOUS  DI SPLAY /CONTROL  PROBLEMS.  A  wide  variety  of 
related  problems  were  presented  in  the  Results  Section. 

a.  Target  Range  and  Heading  Data.  Accessing  range  data 
between  the  F-14  and  targets  is  difficult  and  often  impossible 
because  of  the  processes  involved  and  the  difficulty  in 
identifying  clustered  targets.  For  an  instructor  untrained  in 
display  operation,  the  only  option  generally  available  is  to 
estimate  range  from  the  TSD  display  using  only  scale  factor  and 
map  center  data.  While  F-14  track  data  can  be  displayed,  the 
historical  nature  of  the  data,  coupled  with  slow  display  update 
rates,  makes  heading  extrapolation  of  questionable  value. 

Heading  information  can  be  accessed  if  the  target  number  can  be 
identified  and  the  appropriate  target  threat  data  page 
displayed.  This  requires  a  second  CRT  unless  the  TSD  is  replaced 
with  the  threat  data  ( CDP-28 , -29 ) . 

b.  Approach  Plate  Data.  The  approach  map  display  does  noi 
include  all  related  approach  data.  Thus  approach  plates  must  be 
provided  by  the  instructor.  The  data  are  not  stored  in  the 
system  nor  is  readily  accessible  storage  provided  at  the  consult' 
tor  such  publications.  The  data  are  required  by  the  instructor 
for  monitoring  and  controlling  approaches  ( CDP- 29 , - 39  )  . 

c.  Procedures  Data.  Procedures  checklists  are  not  displayed 
nor  is  completion  of  checklist  items  monitored  and  displayed. 
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While  the  data  could  be  sorted  out  of  the  Time  Event  Monitor 
display,  the  process  is  time  consuming  and  requires  the  use  ot  a 
CRT.  Readily  accessible  storage  for  the  NATOPS  pocket  checklist 
is  not  provided.  However,  manually  accessing  and  monitoring 
checklists  detracts  from  the  instructor  aircrew  monitoring  task 
(CDP-31,-33) . 

d.  Automatic  Display  Change.  Automatic  display  change  is 
generally  unacceptable  .to  instructors  and  MOs  and  can  create 
problems  when  editing  is  being  performed  or  continuous  monitoring 
is  required.  The  available  criteria  for  initiating  display 
changes  are  not  meaningful  in  terms  of  instructor  operations 
( FD-27 ) . 

CONTROL  SELECTION  PROBLEMS.  The  selection  or  design  of  a  control 
mechanism  must  reflect  all  aspects  of  the  related  task  and  be 
operable  within  the  response  times  involved.  The  use  of  light 
pens  for  almost  all  trainer  control  does  not  take  into  account 
the  different  control  task  requirements.  For  example,  use  of  a 
light  pen  for  control  of  malfunctions  does  not  take  into  account  the 
required  visual  tasks  of  the  instructor  or  the  need  for  positive 
rapid  control.  The  concentrated  perceptual  motor  behavior, 
essential  for  accurate  light  pen  operation,  conflicts  directly 
with  the  visual  monitoring  required  to  identify  the  time  for 
malfunction  insertion  or  removal.  While  light  pen  operation  may 
be  compatible  with  data  editing  tasks,  for  example,  it  is  not 
optimum  where  other  perceptual  motor  requirements  conflict  with 
the  intensive  perceptual  motor  requirements  of  the  light  pen 
hooking  operation.  Similarly,  multi-dimensional  controls,  such 
as  the  joysticks,  should  not  exhibit  coupling  problems  such  as 
exist  between  the  throttle  control  (knob  rotation)  and  pitch  and 
roll  control  (stick  tilt)  on  the  IP  joystick.  The  use  of  a  full 
computer  terminal  keyboard  for  alpha  entry  only  introduces  a 
complex  control  for  that  little  used  function  ( CDP-12 , -13 , -1 5  ,  - 1 6 )  . 

INSTRUCTOR  DISPLAY  REQUIREMENT  PROBLEMS.  The  requirement  that 
flight  and  tactics  monitoring  displays  be  usable  by  instructors 
with  essentially  no  specific  console  operation  training  has 
arisen  with  the  implementation  of  the  MO  billet.  Most  of  the 
displays  do  not  meet  this  requirement.  For  example,  the  status 
monitor,  initial  conditions,  malfunctions,  facilities,  data  link 
and  target  threat  pages  are  not  formatted  in  user  terms.  In 
addition,  displays  which  are  intended  as  analogs  of  cockpit 
displays  are  not  complete  representations  either  in  terms  of 
display  content  or  in  terms  of  arrangement.  Both  the  flight  and 
tactics  stations  repeaters  exhibit  this  problem.  In  other  cases, 
excessive  data  are  displayed  and  often  not  in  user  meaningful 
terms.  For  example,  threat  data  are  displayed  in  simulation 
options,  not  in  threat  terms.  The  WAVS  target  monitor  display 
has  no  meaning  to  the  instructor.  In  short,  much  of  the  data 
displayed  do  not  reflect  instructor  requirements,  either  in 
content  or  format  (Problems  CDP-17  through  -34,  CDP-36  through 
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INSTRUCTIONAL  CONTROL  REQUIREMENTS.  Again,  the  requirement  : .ha 
i  he  inst  i  urlor  station  be  operable  with  essentially  no  trainin'-, 
presents  many  problems.  The  majority  oi  these  involve  the 
extensive  simulator  operating  functions  designed  into  the  t  at  t  i>  ■> 
and  I  light  stations.  Most  of  these  functions  are  now  pe r l o r me d 
by  the  MO.  The  control  requirements  of  the  instructors  is 
now  primarily  one  of  accessing  displays  required  to  monitor 
aircrew  performance.  However  these  data  are  intermixed  with 
simulation  control  data.  Thus  the  instructors  cannot  directly 
access  the  information  needed.  In  addition,  the  control  options 
create  operability  problems.  ror  example,  the  function  keyboard 
display  options  far  exceed  the  instructor's  needs  and 
complicate  display  selection.  Similarly,  light  pen  control  for 
most  instructor  monitor  functions  is  not  optimum  since  light  peri 
operation  conflicts  with  visual  monitoring  tasks. 

MO  DISPLAY  AND  CONTROL  REQUIREMENTS.  The  MO  requires  two  CRTs 
with  integrated  controls  to  effectively  meet  the  requirement  tor 
simulator  operation  in  support  of  the  squadron  instructors.  The 
necessity  of  sharing  a  flight  station  CRT  is  neither  compatible 
with  IP  or  MO  requirements. 

Similarly,  initialization  and  operation  of  the  WAVS  from  the 
WAVS  CRT  display  requires  the  use  of  the  flight  station  or 
reaching  across  the  flight  instructor  station.  Since  the  WAVS  is 
an  integral  part  of  the  WST,  initialization  should  be  fully 
integrated  with  WST  initialization  and  implemented  at  the  MO 
station. 

SUMMARY.  Them  majority  of  control  and  display  problems  or 
deficiencies  which  were  identified  are  the  result  of  either  the 
creation  of  the  MO  billet  or  lack  of  human  factors  effort  in  the 
design  of  the  console.  Since  the  MO  billet  was  necessitated  by 
operability  problems  with  the  original  console  design,  the  prime 
causal  factor  is  the  apparent  lack  of  human  factors  design 
ettort.  Many  of  the  MO  operating  problems  also  reflect  the  fact 
that  no  changes  were  made  to  the  console,  particularly  the  SO 
station,  when  the  billet  was  implemented.  The  console  was 
designed  for  manning  with  a  technician  operator  and  instructors 
i  r .  i  t  nod  i  n  operating  the  device;  it  is  now  manned  by  a 
professional  operator  and  instructors  untrained  in  simulator 
operation.  This  problem  coupled  with  the  deficiencies  in  basic 
control/  display  design  and  layout  has  created  a  console  with 
serious  operability  problems,  especially  for  the  operational 
instructors.  In  short,  the  instructors  are  in  general,  unable1  to 
el  lee  lively  utilize  the  console  for  training.  This  is 
particularly  true  for  the  battle  and  war-at-sea  training  events. 
The  inability  to  effectively  operate  the  trainer  in  other  than 
the  formulated  mode,  severely  constrains  the  effectiveness  of  tiro 
device  in  advanced  tactics  training. 

TWAIN  I N t *  FUNCTION  PROBLEMS.  As  designed,  the  trainer 
etlectively  supports  only  one  training  function,  the  Train 
function.  It  cannot  be  utilized  for  briefing  or  debriefing  ol 
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the  aircrew  without  expending  simulator  training  time.  In 
addition,  since  no  space  or  displays  or  controls  are  provided, 
inv  brie  Ting  or  debriefing  would  require  the  use  of  the 
instructor  console.  Although  support  to  some  other  training 
I  ini'  t  ion-.  ;  on  !  d  potentially  be  provided,  such  as  instructor 
In  irl  nij;,  the  following  training  functions  which  were  analyzed 
must  be  accomplished  manually  and  essentially  independent  of  the 
IK  I  12  system: 

a .  Prepare  , 

b.  Brief , 

c .  Evaluate, 

d .  Debrief , 

e .  Manage  Data  , 

f.  Instructor  Training. 

The  programming  of  training  events  function  is  supported. 
However,  the  process  is  complex  and  cannot  be  utilized  by  the 
instructors,  i  .  e .  ,  it  is  not  "user  friendly."  Mission 
programming  is  not  done  in  user  terminology  with  the  result  that 
the  instructors  cannot  readily  relate  to  programmed  threats. 
Mission  variations  to  minimize  student  "learning"  of  the 
simulator  targets  and  tactics  are  difficult  to  implement  and  can 
create  problems  in  mission  evolution. 

The  trainer  does  not  support  instructor  training  in  using 
the  device.  The  documentation  available  does  not  meet  the  needs 
of  either  the  instructors  or  the  MO  in  terms  of  operating  guides, 
training  manuals  or  reference  manuals.  The  Instructor  manual  is 
over  560  pages  in  length  and  is  not  organized  to  support  any  of 
t  he  functions  for  which  it  was  designed. 

The  apparent  emphasis  on  simulation  parameter  control 
resulted  in  a  plethora  of  displays  and  controls  which  are  either 
not  training  relevant  or  are  so  complex  that  they  are  not 
utilized.  For  example,  the  facilities  data  are  not  used  in 
training  although  access  to  the  data  in  the  formulate  mode  is 
required  to  update  facilities  data.  The  target  threat  data 
pages,  especially  the  countermeasures,  radars  and  data  link 
pages,  are  not  utilized  because  of  the  complexity  involved. 
Finally,  some  required  displays  are  not  meaningfully  available. 
This  is  especially  true  of  initial  condition  data  and  data 
required  for  performance  monitoring  such  as  procedures 
completions.  The  required  use  of  the  light  pen  for  training 
control  has  proven  unsatisfactory.  While  the  technique  might  be 
acceptable  if  reliable  for  non-time  critical  data  editing  and 
control  functions,  the  inherent  requirement  for  displaying  the 
CRT  page  which  presents  the  control  option  and  for  concentrated 
visual  and  motor  performance  by  the  instructor  makes  the 
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technique  unsatisfactory  during  the  training  mission  when  the 
instructor  is  busy  monitoring  aircrew  performance. 
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SECTION  V 
CONCLUSIONS 


GENERAL 


As  pointed  out  throughout  the  report,  the  original  console 
design  of  the  2 F 1 1 2  instructor  operating  console  proved  to  be 
inoperable  by  squadron  instructors  without  both  extensive 
training  in  its  operation  and  frequent  use  to  maintain  that 
proficiency.  Neither  of  these  requirements  could  be  met  by 
either  fleet  squadrons  or  the  readiness  squadron.  The 
establishment  of  the  professional  Mission  Operators,  while 
solving  the  simulator  operating  problem,  has  not  solved  the 
instructor  station  operability  problems.  The  controls  and 
displays  required  by  the  MO  are  not  readily  available  since  no 
changes  were  made  to  the  operator  station.  As  a  result,  the  MO 
is  required  to  operate  from  two  stations  (generally  flight  and 
operator)  to  access  the  control  and  displays  required  for 
simulator  control.  Since  the  complexity  of  the  instructor 
station  remains,  the  instructors  are  dependent  on  the  MO  to 
assist  in  the  CRT  display  operation.  The  CRT  displays  and 
simulator  controls  are  essentially  common  to  all  stations.  Thus, 
in  effect,  they  do  not  meet  either  the  operating  requirements  of 
the  MO  or  the  monitoring  requirements  of  the  instructor. 

These  problems,  coupled  with  many  basic  display  and  control 
design  deficiencies,  result  in  the  trainer  being  operated 
primarily  in  the  programmed  or  formulated  mode  with  very  little 
instructor  interaction. 

The  threats  are  not  simulated  in  user  meani ng f u 1 / f r iend 1 y 
characteristics  which  further  constrains  instructor  interfacing 
with  the  simulated  tactical  environment.  Security  restrictions 
may  dictate  special  handling  such  a  separate  disc  pack  for  threat 
data.  However,  for  fleet  squadrons  in  particular,  training  with 
realistic  and  meaningful  threats  should  be  provided.  Threat 
generation  should  be  retained  in  the  formulate  mode. 

Many  of  the  operating  modes  and  techniques  of  operation 
evolved  by  the  MO  to  achieve  trainer  usefulness  are  not 
documented  and  mask  many  of  the  trainer's  operating  problems. 

They  will  resurface  should  the  MOs  be  replaced  if  the  problems 
are  not  corrected  or  the  "make-i t -wor k"  techniques  documented. 

The  2  F 1  1 2  was  designed  to  support  all  training  from 
pre-flight  cockpit  procedures  to  ACM,  carrier  landing  and 
shutdown  procedures  training.  Many  of  the  training  objectives 
are  not  implemented  by  the  squadrons,  either  because  the  training 
requirements  have  changed  or  because  of  trainer  limitations. 

Thus,  data  link  tactics  and  air-to-ground  weapons  delivery 
training  features,  for  example,  are  not  utilized.  Carrier 
landing  training  has  not  been  implemented  because  the  WAVS  visual 
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environment  does  not  provide  the  display  resolution  required. 
Other  features  are  marginally  used  either  because  of  the 
>  oni|>  I  **  x  i  t  y  ol  the  design,  such  malfunctions  and  countermeasures 
implementation,  or  because  of  display  and  control  limitations, 
•u(h  is  in  the  manual  flying  of  the  visual  target  threat.  Some 
new  training  events  such  as  the  multiple  event  battle  problem, 
create  instructor  station  requirements  which  are  not  supported  by 
the  trainer. 

SPECIFIC  CONCLUSIONS 


The  following  specific  conclusions  are  grouped  by  major 
design  headings. 

CONSOLE  STATION  LAYOUT 

a.  The  operator  station  does  not  provide  the  M  the 
displays  and  controls  required  to  perform  the  Simula  '  operating 
function. 


b.  The  battle  problem  instructor  does  not  have  ation  or 

position  from  which  he  can  effectively  manage  the  sc  . io  and 

evaluate  crew  performance. 


DISPLAYS 


a.  The  CRT  display  modes  and  pages  common  to  all  stations 
meet  neither  the  MO  simulator  operating  requirements  nor  the 
instructor  monitoring  requirements. 

b.  The  cockpit  repeater  displays  are  deficient  in  that  not 
ill  required  information  is  available  nor  do  the  displays 
parallel  the  cockpit  configuration.  This  minimizes  their 
effectiveness  for  monitoring  aircrew  performance,  especially  if 
fleet  pilots  and  RIOs  with  little  experience  in  2F112 
characteristics  are  to  be  involved.  Training  of  intermittent 
users  in  the  use  of  unique  equipment  is  not  cost  effective, 
especially  where  such  training  could  potentially  transfer 
negatively  to  the  operational  system. 

c.  The  TSD  display  is  difficult  to  use  both  because  of  the 
many  sub-pages  of  data  included  and  because  of  the  shortcomings 
in  the  map  display.  For  example,  target  range  and  heading 
information  are  difficult  to  abstract  from  the  TSD  or  from  the 
data  displays.  The  map  display  contains  no  geographical 
reference  data  other  than  display  center  coordinates.  The  data 
pages  require  target  hook  with  the  light  pen  or  entry  of  target 
number  via  the  NKB.  Both  are  difficult  with  any  target  raid 
density.  Scale  expansion  or  target  search  disrupts  tactical 
situation  monitoring.  The  nine  data  summary  pages  are  primarily 
target  characteristics  oriented  which  is  an  MO  function. 


d.  The  MAP  displays  are  complex  in  that  they  contain 
multiple  flight  summary  sub-pages.  They  should  be  consolidated 
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lor  instructor  use.  Most  of  the  data  on  the  pages  are  redundant 
or  (ontrol  (MO)  oriented.  Some  essential  data  such  as  approach 
pl.iie  data  are  not  provided.  The  polar  and  grid  maps  are  not 
u  t  r  I  i zed  . 

e.  Indicator  lights  are  confusing  since  the  color  coding  is 
inconsistent  and  not  in  accordance  with  aviation  practice.  The 
indicators  are  also  collocated  with  switches  of  similar  shape  and 
color. 


f .  Time  of  day  and  mission  identification  are  redundant  on 
most  displays. 

g.  Malfunction  options  far  exceed  requirements  which 
complicates  selection  and  control.  No  data  on  malfunction 
simulation  characteristics  are  readily  available  at  the  console. 

h.  No  display  of  procedural  steps  and  status  is  provided. 
The  Time  Event  Monitor  does  not  provide  data  in  a  readily  usable 
form. 


i.  Display  and  control  labeling  is  inadequate  and  does  not 
conform  to  standard  aviation  practices. 

CONTROLS 

a.  A  light  pen  is  not  acceptable  as  the  primary  and  in  most 
cases,  only,  simulator  control  device,  both  because  of  operating 
difficulties  (low  probability  of  initial  hook)  and  because  of  the 
the  concentrated  visual-motor  activity  required.  It  is 
unacceptable  for  real-time  simulation  control  which  requires  a 
positive  "hook"  in  a  limited  time  frame. 

b.  Subsystem  controls  are  not  grouped  for  effective 
error-free  control.  The  hard  copy  controls,  reset/replav  control 
and  WAVS  controls  for  example,  are  scattered  not  only  across 
stations,  but  also  across  panels.  Some  are  unlabeled  and  most 
labels  are  confusing  and  often  redundant. 

c .  Simulation  controls  are  not  functionally  grouped  or 
allocated  to  stations. 

d.  WAVS  controls  are  inaccessible  from  the  operator 
station. 

e.  The  joystick  controls  as  implemented  in  the  2 F 1 1 2  are 
unusable  for  target  or  for  display  symbol  control  because  of  poor 
displav-control  dynamics. 

FUNCTIONS 

a.  Training  mission/event  descriptive  data  are  difficult  to 
access  and  summaries  are  inadequate  for  instructor  needs. 
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b.  Rriefing/debriefing  support  is  essentially  nonexistent 
:  1 1  r  aircrew  or  training  staff.  Video  recording  of  the  WAVS 
<ii-.pl  av  is  inadequate  and  is  not  used.  Simulator  replay  cannot 
be  utilized  tor  debriefing  because  of  the  lack  of  space, 

■  lisp  lavs,  controls  and  instructor  editing  options. 

<  .  I‘e  I  or  ma  in  ('  measurement  is  not  available  except  tor 
w e .1  pons  launili  "snap-shots"  and  a  GCA  approach  performance 
summary.  1'he  snap  shots  contain  data  which  are  not  readily 
decoded.  The  GCA  data  are  not  described.  No  instructor  input 
< ipt  ions  are  provided. 

d.  Mission  programming  or  formulation  is  not  in  user 
terminology.  While  the  MOs  will  be  capable  of  "coding"  or 
programming  operational  user  generated  scenarios  for  system 
input  ,  a  user  oriented  formatting  capability  would  simplify  the 
translation  and  reduce  errors  of  interpretation. 

e.  Crewstat  ion  configuration  mismatch  resolution  (1C  and 
cockpit  configuration)  is  complex  and  time  consuming. 

f .  Communications  simulation  does  not  exist.  Instructors 
arc  required  to  manually  simulate,  record  and  "replay"  all 

i  uin  muni  cation  for  mission  simulation.  The  resulting 
i  list  r  it  r  t  or  /student  ratio  is  unacceptable. 

MISCELLANEOUS.  Instructor  related  console  documentation 
is  inadequate  and  meets  none  of  the  functional  requiremnts 
including  training  or  console  operation. 
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SECTION  VI 
RECOMMENDATIONS 

GENERAL 

A  wide  variety  of  enhancements  to  the  instructor  operating 
console  of  Device  2 F 1 1 2  are  feasible  and  needed.  The  change  to 
the  console  manning,  in  terms  of  the  MO,  has  resulted  in  a 
requirement  for  major  changes  to  console  station  design  to 
achieve  effective  operability.  The  existing  design  which  was 
based  on  manning  with  a  technician  operator  and  instructors 
trained  in  simulator  operation,  does  not  meet  the  requirements 
for  manning  with  professional  mission  operators  and  instructors 
not  trained  in  simulator  operation.  Expansion  of  the  operator 
station  to  meet  MO  functional  requirements  and  simplification  of 
the  instructor  stations  is  needed.  In  addition,  a  redesign  of 
the  software  to  meet  basic  training  functions  is  needed. 

Since  all  feasible  solutions  involve  a  reallocation  of 
control  functions,  as  well  as  redesign  of  displays  to  meet 
i ns t r uc t or /MO  needs,  a  systematic  approach  rather  than  component 
modification  or  change  is  essential.  The  interaction  between  MO, 
instructors,  syllabi,  simulation  program  and  the  console  does  not 
permit  simple  display  or  control  fixes,  although  in  some  areas, 
especially  in  simulation  control,  even  such  improvements  would  be 
beneficial . 

SPECIFIC  RECOMMENDATIONS 

The  following  specific  recommendations  are  made  in  relative 
order  of  priority,  recognizing  that  a  detailed  analysis  of 
console  requirements  should  be  be  completed  prior  to  making 
modifications.  Such  an  analysis  is  necessary  to  establish  the 
performance  required  and  verify  priorities.  The  following 
primary  recommendations  are  made: 

Recommendation  1.  Console  Enhancement  Analysis.  A  detailed 
analysis  of  functions  a n"d  display  / control  requirement s  for  the 
instructor  operating  console  based  on  the  Mission  Operator 
manning  concept  is  required.  The  study  must  identify  display  and 
control  requirements  for  both  the  highly  trained  MO  and  for 
instructors  with  minimal  training  in  2 F 1 1 2  operation.  The 
analysis  must  include  consideration  of  the  fleet  squadron,  the 
readiness  squadron  and  the  N A VFI TWEPSCOL  syllabi  including  the 
unique  requirements  of  battle  problems  as  well  as  squadron 
instructor  characteristics.  The  impact  of  feasible  console 
enhancements  must  be  considered.  Therefore  the  analysis  must  be 
iterative  in  nature. 

Recommendation  2.  MO  Station  .  Modification  of  the  operator 
station  to  meet  basic  MO  requirements  for  two  CRTs  and  integrated 
simulation  control  is  needed.  The  exchange  of  the  operator  and 
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I  K  I  O  /  t  ,ir  t  l  (  s  CRT  station  appears  feasible  and  could  provide  the 
MO  wiih  t ho  required  two  CRTs.  Integrated  operation  with 
ippropriute  controls  and  single  light  pen  operation  is  required. 
I'he  WAV’S  control  panels  including  the  initialization  capability 
should  be  incorporated  at  the  station. 

Recommendation  3.  Instructor  Station.  Modification  of 
mi:.i  i  m  i  in  stations  display  options  and  controls  is  essential. 

I'lie  display  options  should  be  accessible  from  the  FKB  with  no  (or 
veiv  limited)  paging  required.  CRT  light  pen  operations  should 
he  eliminated,  except  as  an  option  for  CRT  target  symbol 
hooking.  Ball-cursor  or  other  alternative  symbol  designation 
techniques  should  be  considered.  Flight  and  tactics  summary  data 
pages  should  be  reduced  to  the  minimum,  preferable  only  a  single 
data  summary  page  which  integrates  with  the  data  available  on  the 
cockpit  repeater  displays. 

Recommendation  4.  Battle  Problem  Instructor  Station.  A 
i  on  sole  arrangement  which  provides  the  battle  problem  instructor 
,!  console  station  is  essential.  The  station  should  include 
access  to  CRT  tactical  displays  and  threat  characteristics  data 
as  well  as  crew  performance  data.  Enhancements  which  permit 
preview  of  the  unfolding  scenarios  are  indicated.  A  solution  to 
the  communications  simulation  problem  is  vital. 

Recommendation  r> .  Device  Operating  Software.  The  software 
iqirf.it  log  system  should  be  changed  to  permit  simultaneous  use  of 
svstem  d,n. I  lor  briefing  and  debriefing  as  well  as  training. 

Hr  icd  inu  and  debriefing  requirements  are  minimally  met  with 
display  replay.  Rapid  access  to  points  of  interest  through  flags 
or  last  forward  and  reverse,  for  example,  are  essential  for 
r|  I  icierit  and  acceptable  use.  A  briefing  room  with  CRTs  and 
oilier  displays  and  controls  is  required.  Hard  copy  and  audio 
roplav  are  required.  The  display  area  should  provide  for  viewing 
by  up  to  seven  or  eight  personnel  who  could  be  involved  in  the 
l>o  tile  problem. 

Recommendation  6.  Threat  Simulation.  Threats  should  be 
identified  in  operational  terms  and  data  displayed  accordingly. 
I’-'r  I  ormance  of  threats  should  be  similarly  programmed.  This 
would  provide  the  instructor  and  the  MO  access  to  threats  and  all 
related  characteristics  by  a  simple  description  such  as  "MIG-23." 

Recommendation  7.  Performance  Measurement.  Performance 
Measurement  models  should  be  developed  and  implemented  to 
I  a i  i  lit  ate  crew  member,  crew  and  unit  readiness  evaluation. 
Instructor  interaction  is  essential.  Performance  measures  should 
be  summary  in  nature  to  minimize  instructor  processing 
requirements.  Commonly  used  measures  such  as  errors,  response 
i ime,  elapsed  time,  parameter  averaging,  t ime- on- t a r ge t  and 
el  I  sets,  for  example,  should  be  avail a^ble  for  implementation. 

Recommendation  8.  Simulation  Options.  Simulation  options  in 
i he  ureas  of  malfunctions  and  target  characteristics  should  be 
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reduced  tu  a  manageable  and  meaningful  set.  Thus,  about  30  well 
ilc>  lined  malfunctions  and  15  designated  air  threats,  10  ASM  and 
live  AAA  types  might  suffice.  All  should  be  capable  of  being 
implemented  in  user  terms.  This  does  not  rule  out  a  large  set  of 
targets  (and  malfunctions)  from  being  available  for  mission 
programming. 

Recommendation  9.  Communication  Simulation.  Enhancements  to 
permit  efficient  simulation  of  communications  including 
background  is  needed.  Pre-recorded  background  communications 
linked  to  mission  events  are  feasible.  Programmed  prompts  are 
feasible.  Reduction  of  instructor  staff  to  support  this  function 
is  essential  to  reduce  instructor/student  ratios. 


Recommendation  10.  Operating  Procedures .  Simplification  ot 
operating  procedures  such  as  initialization  and  formulation  is 
required  and  can  significantly  enhance  training  operations. 

Recommendation  11.  Pi s p la y /Con t r o  1  Design  Changes.  The  human 
engineering  design  deficiencies  in  display  and  controls  shouLd  be 
corrected,  preferable  in  accordance  with  the  results  of  the 
analysis  recommended  (Recommendation  1). 


Recommendation  12.  Doc  ume  n  t a t ion  .  New  specifications  for 
documentation  relevant  to  the  instructor  console  are  required. 
Standard  updating  procedures  must  be  established.  At  least  three 
types  of  documents  are  required.  These  are: 


a.  Instructor/Operator  IOS  Training  Manuals, 

b.  IOS  Systems  Manual, 


c.  IOS  Procedures  Manual. 


The  latter  two  manuals  should  utilize  the  NATOPS  format,  the 
System  Manual  resembling  the  "-1"  manual  and  the  Procedures 
Manual  resembling  the  "-B"  or  Pocket  Checklist  Manual.  The 
procedures  manual  should  have  ready  access  stowage  at  each 
instructor  station. 


Recommendation  13.  Procurement  Procedure  Requirements.  An 
analysis  of  the  console  procurement  procedure  should  be 
undertaken  to  identify  shortcomings  and  loopholes,  especially  in 
i he  human  factors  area.  It  is  clear  that  existing  procedures  do 
nor.  provide  for  adequate  human  factors  engineering  efforts.  Some 
ot  t  lie  organizations  and  agencies  involved  may  not  have  the 
required  access  to  human  factors  expertise.  The  analysis  should 
include  an  in-depth  look  at  how  human  factor  requirements  can  be 
addressed  and  monitored  at  all  levels. 

Recommendation  14.  Design  Guide  Data.  Gener a  1 i za b  1  e  design 
guide  data  based  on  the  problems  identified  is  contained  in 
Appendix  C.  This  information  should  be  utilized  in  future  trainer 
procurements  to  preclude  the  reoccurrence  of  these  problems. 
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Iter  ommc  nd  a  t  i  on  !  r) .  MO  Billet.  The  Mission  Operator  has 
,iiii vr n  i>l  icctive  in  the  operation  of  the  trainer  in  support  ol 
flic  instructors.  Since  modification  of  the  IOS  to  permit 
"noviie"  user  operation  is  probably  not  feasible,  the  MO  manning 
approach  should  be  retained.  However,  improvements  to  the  IOS  to 
l.n  i  I  it  ate  MO  operation  as  well  as  IP  and  IRIO  utilization  should 
be  incorporated  if  training  effectiveness  is  to  be  achieved. 
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APPENDIX  B 

Simulator  Trainer  Functions 


From,  Charles,  John  P.,  "Instructor  Pilot's 
Role  in  Simulation  Training  (Phase  II)  NAVTRA¬ 
EQUIPCEN  76-C-0034-1,  Naval  Training  Equipment 
Center,  Orlando,  FL,  August  1977. 
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'UMC'i'  ION 


l.l  fleat l f y  Session 


o  student 
o  time 
o  simulator 
o  syllabus  hop 
o  simulator  status 


1.2  Assemble  Materials 


»  student  file 
n  syllabus  hop  description 
9  scripts 
®  scenarios 
o  check  lists/guides 
o  initalizat ion  data 
o  data  recording  sheets 
o  grade  sheets 

a  simulator  utilization  sheets 
o  flight  plans,  etc. 


-1.3  Review  Data 


®  student  history  -  performance  problems/weakness 

-  missing  training  elements 
o  syllabus  hop  -  objectives 

-  performance  criteria 

-  priorities 

-  implementation  procedures 
«  simulator  status 


1 . -1  Develop  Training  Session 


individualize  syllabus  to  studen 
modify  initial  conditions  as  rcq 
schedule  and  program  malfunction 
structure  controller  functions 
develop  tactical  scenarios 
t o r mu t  demonstrati on s 
structure  performance  measuremon 
structure  display  and  control 
contingency  plans 

-  performance  failu 

-  crash 

-  missed  proce 

-  unacceptable 

-  simulator  reset  s 


meds 


uirec 

s/emc 


■,'auai 


-  simulator  amerce:  u 


.  u  lie 
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-  loss  of  communications 

-  area  safety 

o  uutlino  briefing  sessions 

-  student  (s)  -  objectives 

-  criteria 

-  procedures/approach 

-  simulator  problems 

-  simulator  staff  -  responsibilitie 

-  evolution  strategy 


BRIEF  FUNCTION 

2.1  Brief  Student (s) 

•  planned  evolution 

•  learning  objectives 
©  performance  criteria 

®  simulator  emergency  procedures 
©  simulator  discrepancies  and  characteristics 
o  planned  use  of  training  controls  -  Freeze,  Reset 
Replay,  Demonstration,  etc. 

«  communication  procedures 
«  C Light  plan  data 

2.2  Brief  Simulator  Crew 

o  planned  evolution 
©  support  responsibilities 
o  emergency  procedures 

INITIALIZE  FUNCTION 

3.1  Configure  Simulator 

o  configure  simulation  system 
o  configure  crew  station 
o  configure  IP  console 

3.2  Initialize  Simulator 

o  enter  or  verify  initial  conditions 

-  airfield  and  runway  locations, 

altitudes  and  arrangement 

-  carrier  types,  positions,  speeds, 

headings,  sea  state 

-  radio/navigation  aids  locations  a 
characteristics 

-  target  locations,  characteristics 

and  behavior 

-  environment  -  ceilings,  visibilit 
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temperatures,  v/inds  ,  magnet ic 
variation 

-  aircraft  configuration 

-  aircraft  position  and  heading  (it 

airborne,  altitude,  heading,  speed, 
attitude  and  power) 

-  malfunctions/failures 

-  preprogrammed  malf unctions/emergencie 

-  data  monitor/record  settings 
a  enter  preprogrammed  data 

»  initialize  crew  station 

3.3  Establish  Readiness 

•  student  (s)  strapped  in  cockpit 
a  area  secure  and  safe 

o  scripts,  scenarios,  data  sheet,  etc.,  available 
o  make  communications  check  with  student  and  crew 

TRAIN  FUNCTION 

4.1  Control  Simulator 

•  activate  simulation 

©  provide  interacting  man-system  simulations  per 
scripts/guides/scenarios 

-  controller  functions 

-  ground  crew  functions 

-  other  aircrew  functions 

-  other  vehicles  and  targets,  air, 

ground,  sea,  submarine,  missiles 
~  Radar  and  early  warning  system 
a  activate/deactivate  emergencies/malfunctions 
o  select  and  activate  demonstrations 
o  set  and  select  replay 
o  freeze 

»  initialize  and  reset 

•  monitor  safety  of  operations 

a  deactivate  trainer  at  end  of  session 

4.2  Monitor  Performance 

o  procedures 
o  technique 
9  skill  level 
a  simulator  performance 

4.i  Instruct 

•  Uiovide  feedback 
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IV- 


•  critique 

•  correct  procedures 

•  provide  technique  advice 

4.4  Record 

•  data  for  feedback 

•  data  for  simulator  control,  i.e.,  reset,  replay 

•  data  for  debrief 

•  data  for  records 

V  EVALUATE  FUNCTION 


5.1  Monitor  relevant  parameter  for  segment/phase/task 

5.2  Establish  if  performance  within  training  performance 

envelope 

5.3  If  performance  beyond  envelope,  diagnose  problem 

5.4  Select  instruction  technique  to  train 

5.5  Develop  plan  and  data  to  implement  technique 

5.6  Brief  simulator  crew  and  student  as  required 

VI  DEBRIEF  FUNCTION 

6.1  Debrief  Student 

•  organize  data  collected 

o  assemble  debriefing  materials 

•  review  performance  problems  (replay  if  available) 

•  review  correct  procedures,  etc.  (demo  if  available) 

•  review  file  data 

•  outline  corrective  actions  to  take 

6.2  Debrief  Simulator  Crew 

•  review  problems 

•  review  overall  performance 

•  discuss  simulator  discrepancies 


VII  MANAGE  DATA  FUNCTION 


7.1  Student  Data 

e  student  grade  sheets,  training  sheets 

•  simulator  training  data  sheets 

7.2  Simulation  System  Data 

•  utilization  data 

•  discrepancy  data 
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7.3  Training  Data 

•  problems 

«  changes  tried/proposed 

•  instruction  techniques 

VIII  DEVELOP  SYLLABUS  FUNCTION 

8.1  Identify  Changes 

8.2  Format  Changes 

8.3  Implement  Changes 

8.4  Validate  Changes 

IX  TRAIN  IP  FUNCTION 

9.1  Simulator  Operation 

•  console  familiarization 
®  console  operation 

•  operating  procedures 

o  syllabus  implementation 

9.2  Simulator  Training 

•  training  functions 
«  training  techniques 

•  evaluation 

«  simulator  instructing 

9.3  Simulator  Syllabus  Development 

9.4  Standardization  Training 

X  SELF/PEER  TRAIN  FUNCTION 

10.1  Basic  Simulator  IP  Function 

10.2  Syllabus  Lockouts 

9  preclude  "getting  ahead  of  instructor" 

•  preclude  student  data  file  access  or  change 

10.3  Performance  Lockouts 

9  stop  training  if  performance  bad  or  not  improving 
o  stop  training  if  skill  overlearned 
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APPENDIX  C 

Training  Device  Design  Guide  Data 
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APPENDIX  C 

Training  Device  Design  Guide  Data 

GENERAL 

Design  problems  and  feasible  solutions  identified  in  the 
study  of  the  instructor  console  of  Device  2F112  which  are  gen¬ 
eralized  to  other  devices  were  summarized.  They  are  presented 
under  the  headings  of: 

a.  Console  Layout 

b.  Panel  Layout 

c .  Controls 

d .  Displays 

e.  Miscellaneous 

f.  Functional  Requirements 

The  material  presented  do  not  duplicate  the  data  presented 
in  the  earlier  report  on  the  Survey  of  Device  2F119,  (Report 
NAVTRAEQUIPCEN  81 -M- 1 0 8 3- 1 ) . 

CONSOLE  LAYOUT  GUIDES 

a.  Stations  shall  be  designed  to  meet  the  functional  re¬ 
quirements  of  the  station  operator. 

b.  Stations  shall  be  provided  for  all  ope  rat  or s  /  ins t rue  - 
tors  required  to  conduct  training  events. 

PANEL  LAYOUT  GUIDES 

a.  Panels  shall  be  designated  to  cluster  all  subsystem  or 
functionally  related  controls  and  displays.  Unrelated  controls 
and  displays  shall  not  be  interspersed  on  a  panel. 

b.  Controls  and  displays  shall  be  different  in  size, 
shape  and  color  to  preclude  confusion  as  to  function. 

e.  Inoperable  or  non- f unc t iona 1  switches  or  displays 
should  be  removed  or  covered. 

d.  Controls  shall  be  arranged  in  normal  order  or  sequence 
of  use  beginning  at  the  top  left  corner  and  proceeding  across 
to  the  right  corner.  Additional  rows  may  be  added  as  necessary 

e.  Repeater  displays  for  instructor  stations  shall  real¬ 
istically  repeat  the  mockup  display  in  terms  of  layout  and 
content . 
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CONTROLS 


.1.  I  in-  i  mi  t  r  o  1  /  ci  i  sp  1  a  v  dynamics,  especially  for  cursor/ 
i  li  .-.oi  ..uil  i  ni  on  CRTs  sliall  provide  positive  control  with 
1 1  o  i  i  i  vi-  I  <■  i- 1 1 L  .i  c  k  and  damping  to  minimize  any  overshoot. 


II I  I*  I.AV  S 

a.  Repeater  displays  shall  realistically  duplicate  the 
dispLay  in  the  cockpit  in  content  and  layout.  If  not  dupli¬ 
cated,  the  display  shall  be  made  clearly  different  -  not  a 
repeater. 

b.  Display  content  shall  be  functionally  relevant  to  the 
station  at  which  displayed. 

c.  Alpha-numerics  should  not  be  utilized  to  "read-out" 
control  panel  switch  positions. 

d.  Decoding  data  for  any  coded  display  shall  either  be 
common  knowledge  or  displayed  simultaneously  with  the  display 
or  on  another  display  which  is  not  required  at  the  same  time. 

I-  IINCT  ION 


a.  Hard  copy  output  shall  be  rapid  (less  than  15  seconds 
and  shall  not  interfere  with  normal  operation  and  update). 

M l SCELLANEOUS 

a.  Trainer  documentation  shall  be  designed  to  meet  the 
user's  requirements.  At  least  three  types  of  documents  are 
required,  a  training  manual,  an  operating  manual,  and  a  tech¬ 
nical  manual. 
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GLOSSARY 


AAA 

ACM 

AI)V 

AN  KB 

KL 

CCA 

CDP-"n" 

COMFITAEWWINGPAC 

CRT 

CV 

1)1)1) 

KCM 

EW 

PASOTRAGRUPAC 

PAST 

PF 

PKB 

PLOLS 

KP-"n" 

PPT 

PRS 

GCA 

GCI 

III  PRI 

ns  r 

HUD 
I  C 
ICS 
I  PF 
I  NIT 
[OS 
IP 

[RIO 

L 

LPH 

L  P  -  "  n  ” 

LSO 

MAN 

MAS 

MAX 

MET 

MO 

MT 

NAS 

NATOPS 

NAVTRAEQUIPCEN 
NA VF ITWEPSCOL 
NKB 
OPT 


Anti-Aircraft  Artillery 
Air  Combat  Maneuvering 
Advance 

Alpha  Numeric  Keyboard 
Elevation 

Carrier  Controlled  Approach 
Control  Display  Problem  "n" 

Commander  Fighter  Airborne  Early  Warning  Wing 
Pacific 

Cathode  Ray  Tube 
Carrier 

Detailed  Data  Display 
Electronic  Countermeasures 
Electronic  Warfare 

Fleet  Aviation  Specialized  Operational  Training 
Group  Pac i f ic 

Fleet  Airborne  Superiority  Training 
Fluel  Flow 
Function  Key  Board 

Fresnel  Lens  Optical  Landing  System 
Functional  Problem  "n" 

Fleet  Project  Team 
Fleet  Readiness  Squadron 
Ground  Controlled  Approach 
Ground  Controlled  Intercept 
High  Priority 

Horizontal  Situation  Indicator 
Heads-Up  Display 
Initial  Condition 
Tn tercommunc  iat  ion  System 
Identification  Friend  or  For 
Initialize 

Instructor  Operator  Station 
Instructor  Pilot 

Instructor  Radar  Intercept  Officer 
Left 

Light  Pen  Hook 
Layout  Problem 
Landing  Signal  Officer 
Manual 

Maritime  Air  Superiority 
Maximum 

Mission  Elapsed  Time 
Mission  Operator 
Mission  Trainer 
Naval  Air  Station 

Naval  Air  Training  and  Operating  Procedures 
Standardization 

Naval  Training  Equipment  Center 
Navy  Fighter  Weapons  School 
Numeric  Keyboard 
Operational  Flight  Trainer 
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Operating  Problem 
Orientation 
Pari  Task  Trainer 
Right 

Radar  Intercept  Officer 

Replacement  Pilot 

Sur f ace-to-Ai r  Missile 

Selective  Identification  Feature 

Simulator  Operator 

Status 

Summary 

Tact i ca 1 

Tactical  Information  Display 
Tactical  Situation  Display 
Vertical  Display  Indicator 
Fighter  Squadron 
Wide  Angle  Visual  System 
Weapon  System  Trainer 


NAVTRAEQUI  PC  EN  81  -M^l  21  -1 
DISTRIBUTION  LIST 


Naval  Training  Equipment  Center  50 
Orlando,  FL  3231  3 

Technical  Library 

Naval  Training  Equipment  Center 

Orlando,  FL  3281  3 

Commanding  Officer 
Navy  Submarine  Base  New  London 
ATTN:  Psychology  Section,  Box  600 
Groton,  CT  06340 

National  Aviation  Facilities 
Experimental  Center 
L i bra  ry 

Atlantic  City,  NJ  08405 

COR  Joseph  Funaro 
Code  602 

Human  Factors  Engineering  Div. 

Naval  Air  Development  Center 
Warminster,  PA  13974 

Commander 

Naval  Air  Development  Center 
ATTN:  Technical  Library 
Uarminster,  PA  18974 

Technical  Library 
OUSDR&E 
Room  301  22 
Washington,  DC  20301 

Director 

Defense  Research  and  Engineering 
Washington,  DC  20301 

Commanding  Officer 
Air  Force  Office  of  Scientific 
Research 

Technical  Library 
Washington,  DC  20301 

OUSDR&E  (R&AT)  (E&LS) 

CAPT  Paul  R.  Chatelier 
Room  3D129,  The  Pentagon 
Washington,  DC  20301 

Dr.  Genevieve  Haddad 
AFOSR/NL 

Bolling  AFB,  DC  20332 


Chief,  Research  Office 
Office  Deputy  Chief  of  Staff 
for  Personnel 
Department  of  Army 
Washington,  DC  2031  0 

Office  of  Naval  Operations 
OP-11  5D 
CDR  Jim  Lawhon 
Washington,  DC  20350 

Assistant  Secretary  of  the  Navy 
Research,  Engineering  &  Systems 
Washington,  DC  20350 

Chief  of  Naval  Operations 
OP-115 

Research,  Development  &  Studies 
Room  68  3  6 

Washington,  DC  20350 

Office  of  Deputy  Chief  of  Naval 
Operations 

Manpower,  Personnel  &  Training 
(0P-01) 

Washington,  DC  20350 

Chief  of  Naval  Operations 
0P-593B 

Washington,  DC  20350 

Chief  of  Naval  Operations 
0P-987H 

ATTN:  Dr.  R.  G.  Smith 
Washington,  DC  20350 

Chief  of  Naval  Operations 
0P-596C 

Washington,  DC  20350 

Chief  of  Naval  Material 
MAT  031  M 

Washington,  DC  20360 

CDR  Dick  Gibson 

Naval  Air  Systems  Command 

Code  413 

Washington,  DC  20361 

Naval  Air  Systems  Command 
Code  334A/CDR  Tom  Jones 
Washington,  DC  20361 


NAVTRAEQUIPCEN  81-M-1121-1 


■ 


9 


Defense  Technical  Information  Center 
Cameron  Station 

Alexandria,  VA  22314  12 

LT  Thomas  N.  Crosby 
Naval  Air  Systems  Command 
Code  531  3X 
Washington,  DC  20361 

Commander,  Naval  Air  Systems  Command 
Technical  Library 
AIR  950D 

Washington,  DC  20361 

Commander,  Naval  Sea  Systems  Command 
Code  61R2/Mr.  P.  J.  Andrews 
Washington,  DC  20362 

Director,  Personnel  &  Training 
Analysis  Office 
Building  200-3 
Washington,  DC  20374 

Naval  Research  Laboratory 
ATTN :  Li  bra  ry 
Washington,  DC  20375 

Scientific  Advisor 
Headquarters,  US  Marine  Corps 
Washington,  DC  2  038  0 

Scientific  Technical  Information 
Office 
NASA 

Washington,  DC  20546 

Federal  Aviation  Administration 
Technical  Library 
Bureau  Research  and  Development 
Washington,  DC  20590 

Dr.  Jesse  Orlansky 
Institute  for  Defense  Analyses 
Science  &  Technology  Division 
1801  N.  Beauregard  St. 

Alexandria,  VA  22311 

CDR  P.  M.  Curran 
Office  of  Naval  Research 
800  N.  Quincy  St. 

Arlington,  VA  22217 

Commander,  Naval  Air  Force,  US 
Atlantic  Fleet 
Mr.  Robert  Goodwin 
Norfolk,  VA  23511 


2  of  5 


Personnel  &  Training  Research  Programs 
Office  of  Naval  Research 
Psychological  Sciences  Division  (Code  458) 
800  N.  Quincy  St. 

Arlington,  VA  2221  7 

Commanding  Officer 

Fleet  Combat  Training  Center  Atlantic 
ATTN:  Mr.  Hartz,  Code  02A 
Dam  Meek,  VA  23461 

Commanding  Officer 
Naval  Education  Training  Program  & 
Development  Center 
ATTN:  Technical  Library 
Pensacola,  FL  32509 

Mr.  Craig  McLean 
USAF,  ASD/YWE 

Wright- Patterson  AF3,  OH  454  3  3 

Mr.  John  Schreibner 
Naval  Air  Systems  Command 
Code  N-4131 
Washington,  DC  20301 

Dr.  Kenneth  3off 
AFAMRL/HEA 

Wright-Patterson  AFB,  OH  45433 

Commanding  Officer 
Human  Resources  Laboratory 
Operational  Training  Division 
Williams  AF8 ,  AZ  85224 

Mr.  Harold  D.  Warner 
AFHRL/OT  (UDRI ) 

Williams  AF3,  AZ  85224 

Chief  of  Naval  Education  &  Training 
Liaison  Office 
Human  Resources  Laboratory 
Flying  Training  Division 
Williams  AF3 ,  AZ  35224 

Commanding  Officer 

Naval  Education  &  Training  Center, 

Pacific 

Code  N-5S  (Mr.  Rothenberg) 

San  Diego,  CA  92132 


'  1:1 


NAVTRAEQUI PCEN  81 -M-l  121-1 


Or.  Robert  C.  Williges 
Industrial  Eng.  &  Operations  Rsch. 
Virginia  Polytechnic  Inst.  &  State 
University 
Blacksburg,  VA  24061 

David  M.  Eakin 
Bell  Aerospace  Textron 
Naval  Coastal  Systems  Center 
Bldg  319 

Panama  City,  FL  32407 

Paul  W.  Caro 
Seville  Research  Corp. 

400  Plaza  Bldg. 

Pensacola,  FL  32505 

Mr.  A.  E.  Plogstedt,  M/S  100 
McDonnell  Douglas  Astronautics  Co. 
P.0.  Box  600 
Titusville,  FL  32780 

R.  W.  Schultheis,  Jr. 

Computer  Systems  Division 

Perk  in-Elmer 

7200  Lake  Ell  enor  Dr. 

Orlando,  FL  32809 

Joseph  R.  Gleydura 
Goodyear  Aerospace  Corp. 

1210  Massillon  Rd. 

Akron,  OH  44315 

James  R.  Bridges 

Program  Mgr.  Tng.  Equipment 

General  Dynamics 

Land  Sy  terns  Division 

P.0.  Box  1901 

Warren,  MI  48090 

McDonnell  Douglas  Astronautics  Co. 

ATTN:  E.  J.  Reilly 

Dept  E080,  Bldg  106,  Level  2 

P .  0 .  3o  x  51  6 

St.  Louis,  MO  63166 

Ross  E.  Ailslieger 

Crew  Systems  Technology  -  M.S.  K36-40 
Boeing  Mil  itary  Airpl ane  Co. 

3801  S .  01 iver  St . 

Wichita,  KS  6721  0 

Jerry  Mages 

Bell  Aerospace  Textron 
68  00  Plaza  Drive 
New  Orleans,  LA  70127 


Christopher  Lin 

United  Airlines  Flight  Training  Center 
Stapleton  International  Airport 
Denver,  CO  80207 

Vernon  E.  Carter 
Northrop  Corp. 

Human  Factors 
3901  W.  Broadway 
Hawthorne,  CA  90250 

Edward  C.  Taylor 

TRW  Defense  Systems  Group 

#1  TFM  Circle 

Redondo  3each,  CA  90277 

Stanley  M.  Aron berg 
Mail  Code  35-93 
Douglas  Aircraft  Co. 

3855  Lakewood  Blvd. 

Long  Beach,  CA  90846 

Clarence  Semple 

Canyon  Research  Group,  Inc. 

741  Lakefield  Rd.,  Suite  B 
Westlake  Village,  CA  91361 

John  P.  Charles 
ICON,  Inc. 

3401  Bangor  PI  . 

San  Di  ego ,  CA  921  06 

Mr.  R.  Dupree 
Cubic  Corporation 
Defense  Systems  Div. 

9333  Balboa  Ave. 

San  Diego,  CA  92123 

Mr.  Jeff  Punches 
Pathetics,  Inc. 

P.0.  Box  26655 
San  Diego,  CA  92126 

Mr.  L.  D.  Egan 
Logicon,  Inc. 

P.0.  Box  801  58 
San  Diego,  CA  92138 

Ms.  Katie  M.  Dent 
Lockheed  Missiles  &  Space  Co. 

P.0.  3ox  504 

Organ.  60-95,  Bldg  156A 

Sunnyvale,  CA  94088 


3  of  5 


NAVTRAEQUIPCEN  8UM-H21-1 


Commander,  Naval  Air  Force 
U',  Pacific  Fleet 
Code  316/Mr.  Bolwerk 
NAS  North  Island 
San  Diego,  CA  02135 

Commanding  Officer 

Fleet  Training  Center 

ATTN:  Training  Department 

Naval  Station,  San  Diego,  CA  92136 

Commanding  Officer,  Fleet  Combat 
Training  Center,  Pacific 
Code  09A 

San  Diego,  CA  92147 

Commanding  Officer 
Fleet  Anti-Submarine  Warfare 
Training  Center,  Pacific 
Code  001 

San  Diego,  CA  92147 

tor .  Frank  Fowler 
3306  TES  (ATC) 

STOP  223 

Edwards  AFB,  CA  93523 

Commander,  Naval  Weapons  Center 
Human  Factors  Branch  (Code  3194) 
ATTN:  Mr.  Ronald  A.  Erickson 
China  Lake,  CA  93555 

Dr.  David  C.  Nagel 
LM-239-3 

NASA  Ames  Research  Center 
Moffett  Field,  CA  94035 

Dr.  J.  Huddleston 
Head  of  Personnel  Psychology 
Army  Personnel  Research 
Establ ishment 
C/0  RAE,  Farnborough 
Hants,  ENGLAND 

Eclectech  Associates 

North  Stonington  Professional  Center 

P.0.  Box  179 

North  Stonington,  CT  06359 

Dr.  Thomas  Hammell 
Eclectech  Associates 
P.0.  Box  178 

North  Stonington,  CT  06359 


Grumman  Aerospace  Corp. 

Plant  35,  C02-04 
ATTN:  Mr.  Sara  Campbell 
Bethpage,  LI,  MY  11714 

Martin  Plawsky 
Grumman  Aerospace  Corp. 

C21  -05 

Bethpage,  NY  11714 

Glynn  R.  Ramsay 
Gould,  Inc. 

Simulation  Systems  Division 
Melville,  NY  117.7 

ffertin  Morganlander 
Gould  SSD 
50  Marcus  Drive 
Melville,  NY  11747 

Drs.  Cohen  and  Stark 
Link  Division 
The  Singer  Company 
Binghamton,  MY  13902 

Bob  Gamache 
Singer-Link  FSD 
Col esville  Rd. 

Binghamton,  NY  13902 

Robert  T.  Hennessy 
Committee  on  Human  Factors 
National  Research  Council 
2101  Constitution  Ave.,  NW 
Washington,  DC  20418 

E.  Scott  3audhuin 
Singer-Link 
11800  Tech.  Rd. 

Silver  Spring,  MD  20904 

Joseph  L.  Dickman 

Sperry  Systems  Management-SECOR 

12010  Sunrise  Valley  Dr. 

Res  ton,  VA  22091 

Raymond  G.  Fox 

Society  for  Applied  Learning  Technology 
50  Cul  peper  St . 

Warrenton,  VA  22186 


4  of  5 


NAVTRAEQUI PCEN  81  -M- 1 1 21 -1 


Mr.  John  3.  Sinacori 
P.0.  Box  1043 
Hollister,  CA  95023 

Mr.  Uolf  J.  Habensteit 

Crew  Systems  &  Simulation  Technology 

The  Boeing  Aerospace  Co. 

P.0.  Sox  3999,  M.S.  82-87 
Seattle,  MA  98124 

Colonel  M.  D.  Calnan  (DODC) 

National  Defense  Headquarters 
Ottawa,  Ontario,  Canada  K1A  0K2 


